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Muc tiéu ctia nghién cttu nay la danh gia cac giai phap ctia mo hinh “thanh phé bot bién” dén van
dé ngap lut do thi tai cac phuong thudc thanh pho Vinh Long (cii). Nghién cttu st dung phuong
phap diéu tra va thong ke cac vi tri ngap. Dong thoi két hop thong ké mang xanh, st dung dat dé
dé xuat, tinh toan theo timg loai ha ting xanh. Két qua khao sat va phan tich cho thdy, cac giai
phap ha tang xanh dong vai tro quan trong trong viéc kiém soat dong chay bé mat va giam thiéu
nguy co ngap ung tai do thi. Qua phan tich s6 liéu va biéu do, bo ke trong co duoc xac dinh 1a giai
phap hiéu qua nhat, nho kha nang git lai lwong nuoc 16n tai hau hét cac phuong. Mai nha xanh
cling mang lai két qua tich cuc, déc biét tai cac khu vuc c6 dién tich mai nha duoc trién khai rong
rai. Trong khi d6, ranh loc sinh hoc va via hé thdm nudc tuy c6 hiéu qua thap hon nhung van gép
phan hé tro trong viéc phan tan va lam cham dong chdy. Nghién cttu khéng dinh, viéc 4p dung
déng bo nhiéu giai phap ha tang xanh sé gitp t6i vu hoa hiéu qua giam dong chay, tang cuong

kha nang thich tig ctia do thi trudce bién d6i khi hau va cac hién tuong thoi tiét cuc doan.
Tt khoéa: Ha ting xanh, ngap do thi, mé hinh “thanh pho bot bién”, Vinh Long:.

1. BAT VAN BE

Hang nam, li song Mekong tran vé gay ngap
lut trén dién tich rong cho vua lta 16n nhat nudc
ta, gay ngap lut gan 2 triéu ha, kéo dai 4 - 6 thang,
ngap sau 0,5 - 4,0 m. Lia & déng bang song Ciru
Long (PBSCL) la hién tuong tu nhién va xay ra
hang nam, dem lai khong it ngudn loi cho nguoi
dan trong khu vuc. Cung vé6i d6, bién d6i khi hau
(BDKH) trong nhitng nim gin day gop phan gay
la lut & DPBSCL ngay cang tang. Vé6i kich ban
BDKH va muc nudc bién dang tai Viet Nam thi ty
lé ngap lut cao nhat du kién & DBSCL 1a 47,29%
vao nam 2100 néu he thong dé bién khong duoc
tang cuong. Muc nudce bién dang du kién cao hon
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cho khu vuc bo bién phia Nam cua Viét Nam va
tuy thuoc vao kich ban - du kién tang lén it nhat 18
cm vao nam 2040 va 55 cm vao nam 2100 [1].

Nhiéu loi ich ctia cac mo hinh thoat nudc bén
vitng da duwoc ghi nhan trong cac nghién ctu trén
thé gioi [2 - 7]. Ba loi ich chinh bao gom: Giam
thiéu ngap lut, ting ngudén cung cip nudc, cai
thién moi truong song va chat luong nudc. Nghién
ctru tong quan vé hé thong thoat nudc do thi bén
vitng (SUDS) dé phuc vu cho muc dich thoat nuoc
va gidm ngap do thi mot cach bén vimg da duoc
thuc hién & nhiéu khu vuc khac nhau [8], [9]. Dac
biét, nghién ctru vé mdéi quan hé gitta cuong do
mua, thoi gian kéo dai va chu ky lap lai (IDF) dua
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tréen phan phoi tich liay luong mua (CDF) cho
thanh pho Can Tho ciing da dugc thuc hién [10],
cung cap dit liéu quan trong cho viéc xay dung cac
giai phap chong ngap hiéu qua.

Do d6, nghién ctu nay duoc thuc hién nham
danh gia hiéu qua cta cac giai phap trong moé hinh
“thanh pho bot bién” d6i véi van dé ngap lut do thi
tai thanh pho Vinh Long cii (nay la cac phuong
Long Chéau, Thanh Puc, Phuéc Hau, Tan Hanh va
Tan Ngai, tinh Vinh Long) (Hinh 1). Quy trinh
nghién ctru gdém ba budc chinh: (1) Khao sat thuc
dia dé xac dinh cac vi tri ngap lut, ghi nhan tan
suat, do sau va nguyén nhan gay ngap; (2) Thu
thap va xtt ly dit lieu luong mua, dién tich tham va
mat do xay dung tir ban d6 stt dung dat va anh vién
tham, sau do choéng lop trong GIS dé tinh toan
theo timg phuong; (3) Phan tich moéi tuong quan
gitta muic do ngap va cac dic tinh bé mat do thi dé
dé xuat cac mo hinh ha tang xanh phu hop cho
timg vi tri, lam co s& xay dung giai phap giam ngap
theo dinh huéng “thanh pho bot bién”.
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Hinh 1. Khu vie nghién ciru (thanh phé Vinh Long
cii) [11]
2. PHUONG PHAP NGHIEN CiiU

So do cac buoc nghién ciru duoc thé hién hinh 2.

Thu thap sé lién

l

X 1y sb lién | l

Diéu travathéng ké
tinh hinh ngap ung

Théng ké mang xanh -
sir dung dat

| Pé xuat giai phap
phu hop

Hinh 2. So @6 cac budc nghién ctru
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2.1. biéu tra va thdng ké tinh hinh ngap

Céac thong tin vé tinh hinh ngap ung tai khu
vuc nghién ctru duoc cap nhat tie S Nong nghiép
va Moi truong tinh Vinh Long, don vi truc tiép 1a
Chi cuc Thay loi dé c6 duoc cac thong tin tong
quat vé tinh hinh ngap ung (vé nguyén nhan ngap
ung, muic do ngap va thoi gian ngap ung). Trong
thoi gian qua, tinh trang ngap chi yéu xay ra vao
nhitng thang mua mua cu6i nadm, khi nuoc la
thuong ngudn tir song Mekong d6 vé két hop voi
ky triéu cuong cao cong huéng mua lon dién rong,
bién do chénh léch muyc nudc 16m trong nam. Theo
thong ke, tinh hinh ngap trén dia ban giai doan
2020 - 2024 cho thay, c6 6 phuong (cti) bi anh
huong boi hién tuong ngap ung do mua lon két
hop triéu cuong gom: Phuong 1, 3, 4, 5, 8, 9 (ci).
Trong s6 cac khu vuc bi anh hudéng bai tinh trang
ngap ung tai thanh phé Vinh Long (ct), phuong 1
la noi chiu tac dong ning né nhat, véi nhiéu tuyén
duong chinh nhu: Trung N Vuong, Nguyén Thi
Minh Khai, Hung Vuong va Leé Thai T6 thuong
xuyén ngap sau tir 25 - 40 cm. Tai phuong 5, cac
truc duong quan trong nhu: 14 Thang 9, 8 Thang 3
va Nguyén Chi Thanh cting ghi nhan mtc ngap
tuong tu, gady kho khan cho giao thong va sinh
hoat ctia nguoi dan. Cac phuong khac nhu: 3, 4, 8
c6 muc ngap thap hon, dao dong tir 25 - 30 cm, cha
yéu tai cac khu vuc cho, khu dan cu va truong hoc.
Riéng phuong 9 c6 mirc do ngap nhe hon, khoang
20 - 30 cm, tap trung tai cac tuyén duong Pham
Hung va Vo Van Kiét. Nguyén nhan ngap chua yéu
la do két hop gitra mua 16n va triéu cuong, gay qua
tai hé thong thoat nuoc do thi trong cac gio cao
diém. Pay 1a nhimg khu vuc trong diém can duoc
uu tién dau tu cac giai phap ha tang xanh va cai
thién hé thong thoat nuwéc nham giam thiéu rai ro
ngap trong twong lai.

2.2. Thong ké mang xanh - sir dung dat

2.2.1. Tiéu chuan thong ké mang xanh

Can ct theo Quyét dinh s6 2720/QD-UBND
ngay 30/12/2024 [12] ctia UBND tinh Vinh Long
vé viec phé duyét ké hoach st dung dat nam 2025
ctia thanh phé Vinh Long (ci1), hién trang st dung
dat duoc chia thanh 3 nhém chinh: (1) Nhom dat
nong nghiép; (2) Nhom dat phi nong nghiép; (3)
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Nhom dat khac (chua stt dung). Dé danh gia mang
xanh theo tiéu chuian quoc té va trong nudc,
nghién cttu ap dung TCVN 9257:2012 [13], theo d6
ty le dat cay xanh to6i thiéu 1a 9 m2/nguoi doi voi
do thi loai II nhu thanh phé Vinh Long; QCVN s6
01/2021/TT-BXD [14], mang xanh d6 thi bao gdm
ca cay xanh cong cong, cay xanh chuyén dung va
cay xanh cach ly; huéng dan vé thanh pho bot bién

(Sponge City Guideline): Pé cap dén cac loai
mang xanh c6 kha nang ho tro thoat nuéc mua tu
nhién nhu cong vién sinh thai, ranh cay xanh thim
nudc, mai xanh... [15].

Trén co s& do, cac loai dat chinh thanh pho
Vinh Long (ci)) duoc thong ké phan chia thanh 3
nhom chinh va duoc thé hién ¢ bang 1.

Bang 1. Phan loai cac nhom dat tai khu viec nghién ciru

STT Nhom dat Mo ta
1 bat nong nghiép bat trong lua; dat trong cay hang nam khac; dat trong cay lau nam; dat
nuoéi tréong thiy san; dat chan nuoi tap trung, dat nong nghiép khac
2 Nhom dat phi nong bat & tai nong thon; dat & tai do thi; dat xay dung tru sé co quan, dat
nghiép quoc phong; dat an ninh; dat xay dung cong trinh su nghiép, dat san

xuat, kinh doanh phi nong nghiép; dat stt dung vao muc dich cong
cong; dat co so ton gido; dat co so tin nguong; dat nghia trang, nha
tang 1&, co sé hda tang; dat co sé Iuu gitt tro cot; dat c6 mat nudc
chuyen dung; dat phi nong nghiép khac

3 | Nhom dat chua st dung

bt bang chua stt dung

Theo phuong phap trén, ty lé mang xanh
thanh pho Vinh Long (ct) duoc thong ke & hinh 4
so bo cap nhat so lieu cu thé tai Quyét dinh so
2720/QD-UBND ngay 30/12/2024 ctia UBND tinh
Vinh Long [12].

2.2.2. M6 hinh "thanh pho bot bién”

Thanh pho bot bién 1a thuat ngt dung dé mo
ta cach ti€p can ctia Chinh pht Trung Quéc trong

Phudng Phudng Phwdng

1 3 4
Phwong
Phudng 5
Trudng e
An Phudng
Phudng 8

Tan
Ngai

Phuong
Tan Héi Phuéng
Tan
Hoa

Hinh 3. Biéu d6 thé hién ty 1é mang xanh
theo phuong
2.3. Dé xudt giai phap
Co so dé xuat cac giai phap duoc tham khao tir
mot sO tieu chudn quoc té va quoc gia da duoc ap
dung trong thiét k€ do thi va ha tAng xanh.
- Tiéu chuin quéc té: (1) US EPA Storm Water

Management Model (SWMM): M6 hinh tinh toan
va moO phong dong chay d6 thi tich hop cac giai
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quan ly nuéc mat do thi. Y tuéng nay duoc hinh
thanh vao nam 2014 nham tng phoé voéi tinh trang
la lut d6 thi hoac ngap ung ngay cang ting & cac
thanh pho ctia Trung Quéc [15]. Cac ky thuat co
ban nhu: Via hé tham nudc, ranh loc sinh hoc, mai
nha xanh va bo ke trong c6 duoc thé hién & hinh 4.

L4
333

S

Bo ké trong co

Mai nha xanh

%/ Ranh loc sinh
hoc

Hinh 4. Cac ky thuéit co ban ctia mé hinh

phap nhu ranh sinh hoc, hé sinh thai, bé ngam; (2)
Sponge City Technical Guidelines: Pua ra hé so
giam dong chay (runoff reduction coefficient) khi
ap dung tung loai ha ting xanh nhu mai xanh,
ranh cay, via heé tham; (3) LEED (Leadership in
Energy and Environmental Design): Tiéu chuin
Hoa Ky cho quy hoach do thi bén vimg, trong d6
yéu cau tinh toan luong nudc mua gitt lai tai cho.
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- Tiéu chudan Viet Nam: (1) QCVN
01:2021/BXD [14]; (2) TCVN 9257:2012 [13]; (3)
TCVN 7957:2023 [16].

Viéc ap dung két hop cac tiéu chuén trén cho
phép xay dung cac kich ban thiét ké va so sanh
hiéu qua gitra cac giai phap vat lieu, cau truc va bo
tri canh quan do thi. Pay la tién dé quan trong dé
thanh phé Vinh Long chuyén d6i theo hudng
“thanh pho bot bién” - @6 thi sinh thai, bén vig va
thich tng véi BDKH.

bé xay dung cac kich ban giai phap hiéu qua
nham gidm thiéu tac dong tiéu cuc ctia dong chay
bé mat va tang cuong kha niang bé cap nudc ngam
trong khu vuc ngap cha yéu do triéu cuong két
hop vé6i mua gdm c6 cac phuong nhw: 1, 3, 4, 5, 8,9
[17]. D@t liéu mua duoc lay tx TCVN 7957:2023
[16] va chuyén d6i thanh duong cong IDF dé xac
dinh cuwong do mua theo cac thoi doan khac nhau.
Béan db stt dung dat va anh vé tinh duoc xtt ly biang
phan mém ArcGIS dé phan loai bé mat thim va
khong thim nudc, sau d6 chong lop theo ting
phuong dé tinh dién tich timg loai bé mat. He so
dong chay (O duoc gan cho timg loai bé mat theo
nguyén tic ctia mo hinh thanh phé bot bién tai
Trung Quoc (vi du: Be tong 0,90; via hé tham 0,15;
bo ke trong cé 0,20). T do, tinh toan lwu luong
dong chay (@), luong nudc tham va luong nudc git
lai cho timg giai phap ha tang xanh. Két qua duoc
so sanh gitta cac phuong dé xac dinh giai phap hieu
qua nhat. Kich ban mo phong st dung trong nghién
ctru duoc thu thap va thé hién & bang 2.

Trén co s ban do st dung dat/ty lé mang
xanh hién tai cta thanh pho Vinh Long (c@) va ky
thuat trong mo hinh “thanh phé bot bién” [17].

Cac cong thic duoc st dung nham dinh luong
chinh xé4c céc yéu to thay van, tir d6 phuc vu cho
viéc thiét ké cac gidi phap ha tang xanh va quy
hoach canh quan do thi thich tng v6i BDKH.

- Tinh toan lwong dong chay:
Q= CxIxA 1)

Trong d6: @ 1a luu lwong dong chay bé mat
(m3/h); Cla hée s6 dong chay — phu thuoc vao loai
bé mat (vi du: Mai bé tong: 0,90; via hé tham nuoc:
0,15; ranh sinh hoc: 0,25...); /1a cuong do mua
(m/h) - duoc lay theo dir liéu mua phuc vu trong
thiét ké (hang s6 khi hau) duoc st dung tir phu luc
B, TCVN 7957:2023 [16], tham khao duong cong
IDF cua tinh Tra Vinh (cti) duoc stt dung cho tinh
Vinh Long (cit) do hai dia phuong ndm gan nhau
(= 40 km) va c6 diéu kién khi hau twong dong va
duoc chuyén theo duong cong IDF theo hinh 5; A:
Dién tich bé mat khong tham nudc (m?2).

200 —— 1 nam
=
E 150 ——2 nim
e o
?,, = 100 i nam
'E < i 10 ndm
50 = e —
v 1 i | —+—25nim
O -
- oo e n oo n o —#530nin
L B = B 10013
Théi gian (phiit) fiam

Hinh 5. Puwong cong IDF [17]

- Tinh toan luong mua tham phuc vu b cap
cho nudc ngam:

Quim= I x A *x (1-O) @
- Tinh toan luong giam dong chay bé mat:
ng;}m= Q‘ thé}n (3)

Bang 2. Kich ban mo phong sit dung trong nghién ctru

Yéu to

Gia tri/kich ban mé6 phong

Ty le dat phi nong nghiép

100%, 75%, 50% dat phi nong nghiép

Thoi gian mua (thoi luong)

60, 90, 120, 150 phut

Ha tang xanh

Mai nha xanh, bo ke trong co, ranh loc sinh
hoc, via hé tham nudc

Khu vuc nghién ctiu

Cac phuong: 1, 3, 4, 5, 8,9 (cti)

Cong thtc tinh toan dong chay duoc ap dung
voi dit lieu mua trich tt TCVN 7957:2023 [16],
tuong tng voi cac thoi doan 60 - 150 phut. Dién
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tich bé mat duoc xac dinh tir ban doé st dung dat va
anh vién tham, sau do xt ly va chdéng 16p trong
phan mém ArcGIS. He so6 dong chay (O) duoc gan
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theo nguyeén tic cia mo hinh “thanh phé bot bién”
tai Trung Quoc [17] (vi du: Mai bé tong 0,90; via
hé tham nudc 0,15). Do thiéu dir lieu chi tiét vé
mang ludi thoat nuéc do thi, nghién cttu chua st
dung mo6 hinh thuy luc chuyén sau, nén két qua
mang tinh so sanh twong do6i, chu yéu phuc vu
danh gia xu huwong va mic do anh huéng tuwong
doi gifra cac giai phap ha tang xanh, thay vi mo
phong day du tac dong cua triéu cuong hoac kha
nang trit nudc tam thoi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua diéu tra va thong ke vi tri ngap

Tinh trang ngap tai thanh pho Vinh Long (ci)
cht yéu xay ra vao mua mua cuéi nam do tac dong
cong hudng gitta lia tr thuong ngudén song
Mekong, triéu cuong cao va mua lon dién rong.
Bién d6 chénh léch muc nuwdc 1on trong nam cing
g6p phan gia tang nguy co ngap (Hinh 6 va 7).

Cac khu vuc bi ngap tap trung cha yéu tai

nhitng tuyén duong triing thap, gan cho, trung tam
hanh chinh va cac tuyén duong ven song nhu song
C6 Chién, Long Ho, Cai Cam, Cau Lo. Mot so

phuong (cii) thuong xuyén bi anh hudéng gém: 1,
3, 4, 5, 8. Riéeng phuong 9 c6 hé thong song, rach
day dac va diéu kien tiéu thoat tot nén muc do
ngap it hon. Tir d6 c6 thé thdy, ty 1é mang xanh
gitta cac phuong thuoc thanh phé Vinh Long (ci1)
phan bo khong déng déu, phan anh su chénh lech
ro rét vé diéu kién st dung dat va muic do do thi
hoa. Mot s6 phuong trung tam nhu 1, 4, 9 ¢6 ty 1é
mang xanh théap, lan luot 1a 14,42%, 32,24% va
34,70%, cho thay su thiéu hut nghiém trong vé
khoéng gian xanh cong cong. Nguoc lai, cac
phuong ven d6 nhu: Tan Hoa, Tan Hoi va Tan Ngai
lai s& httu ty 1&é mang xanh vuot troi trén 60%, nho
quy dat nong nghiép va dat trong con 16n. Cac
phuong nhu: Truong An, 3 va 5 ¢o ty 1é dao dong
trong khoang 40 - 50%, phan anh muc do can bing
gitta dat & va dat sinh thai. Voi hién trang nay,
thanh phé can c6 chién luoc quy hoach lai khong
gian xanh, trong do uu tién phat trién cac loai hinh
mang xanh da chic ning tai khu vuc d6 thi hoa
cao, dong thoi bao ton va phat huy vai tro sinh thai
cua cac khu vgec mang xanh ven doé theo dinh
hudng “thanh pho bot bién”.

Po sau ngap t6i da DPo sau ngap t6i thiéu
Teéen Do sau ngap toi thiéu Do sau ngap toi da
phuong (cm) (cm)
1 25 40
3 25 30
4 25 30
5 25 40
8 25 30
9 20 30

Hinh 6. Mtc 46 sau ngip theo timg phuong
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Ngip & quang truong ngay 18/10/2024

Khu vuc nghién ctu cht yéu ngap do triéu
cuong két hop voi mua, day 1a t6 hop bat loi, hau
qua cta no la thoi gian ngap thuong kéo dai vai gio
trong thoi gian dinh triéu va co6 thé xuat hién 2 lan
trong thang 10 (do tinh chat chu ky triéu: Trong
thang c6 2 lan triéu cao va 2 1an triéu thap), do sau
ngap tuy thuodc vao su t6é hop triéu cuong va mua,
do ngap sau thuong tir 20 - 30 cm [18]. Khu vuc
ngap chu yéu do triéu cuong két hop véi mua gdm
c6 cac phuong nhu: 1, 3, 4, 5, 8, 9 (ci). Doi voi khu
vuc ngap do triéu cuong, cha yéu tap trung ven
song, rach & ving ven thanh pho, pham vi anh
hudéng khoang 200 - 300 m (tinh tir mép séng). Do
ngap sau tu 25 - 40 cm, thoi gian ngap thuong xay
ra vao thang 10 va 11. Nhu vay, dé gidi quyét van
dé ngap do triéu can cé hé thong cong trinh deé
bao va cong ngan triéu. Qua két qua diéu tra ngap,
khu vuc thanh phé Vinh Long (c@i) ngap chu yéu
do triéu cuong két hop v6i mua gém cac phuong:
1,3,4,5,8,9 (ct).

Nghién ctu vé ngap lut tai thanh pho Vinh
Long (cii) cho thay su khac biét ro rét vé cach ti€p
can va két qua danh gia ngap lut, cung cap cai nhin
téng quan vé hién trang ngap voi du bao dai han.
Trong khi nghién cttu nam 2017 [19] st dung mo
hinh dy bao dai han theo cac kich ban BDKH, wéc
tinh dién tich ngap sé tang tir 41,3% (nam 2015) 1én
63,9% vao nam 2050, thi nghién ctu hién tai tap
trung vao khao sat thuc dia voi dix liéu chi tiét tai
cap do phuong. Két qua ghi nhan cac phuong
trung tam nhuw: 1, 3, 4, 5, 8, 9 thuong xuyén bi ngap
voi do sau tir 20 - 40 cm, dic biét phuong 1 va 5
chiu anh huéng nang né nhat. Ngap xdy ra trung
binh 2 14an méi thang vao ky triéu, kéo dai vai gio.
Su khac biét nay xuat phat tir muc tiéu va phuong
phéap nghién cttu: Mot bén dua ra cai nhin téng
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Ngap nuédc che Vinh Long ngay
18/10/2024
Hinh 7. M6t s6 vi tri ngap ndm 2024 (tac gid khao sat)

quan cho quy hoach dai han, trong khi bén con lai
cung cap dit lieu cu thé phuc vu quan 1y ngap ngan
han va dé xuat giai phap phu hop véi thuc tién.

3.2. Két qua két hop théng ké mang xanh, st
dung dat

Theo két qua thong ké dat dai nam 2025, tong
dién tich tw nhién ctia thanh phé Vinh Long (cii) 1a
478245 ha, dién tich va co cau duogc thé hién &
hinh 8.

- Nhém dat nong nghiép: Nhom dat nong
nghiép tai thanh phé Vinh Long (ct) hién chiém
2.234,74 ha, tuong duong 46,77% toéng dién tich,
cho thdy quy dat nay dang dan thu hep dudi tac
dong ctia qua trinh do thi hoa. Dat nong nghiep
tap trung chi yéu & cac phuong ven d6 nhu: Tan
Hoa, Tan Hoi, Tan Ngai — noi toc do do thi héa con
cham, v6i phuong Tan Hoa co6 dién tich lon nhat
(470,63 ha, chiém 21,06%). Nguoc lai, cac phuong
trung tam nhu: 1, 3, 4 ¢6 dién tich dat nong nghiép
rat thap, tiéu biéu 1a phuong 1 chi con 35,18 ha
(1,57%). Su dich chuyén nay phan 4anh ro xu huong
chuyén d6i muc dich st dung dat tir nong nghiép
sang phi nong nghiép nham dap tmg nhu cau phat
trién do thi, xay dung ha ting va mé rong khong
gian d6 thi trong twong lai.

- Nhom dat phi nong nghiép: Nhom dat phi
nong nghiép tai thanh phé Vinh Long (cti) chiém
tong dién tich 2.546,91 ha, twong duong 53,23%
dién tich toan do thi — vuot troi so voi dat nong
nghiép, phan anh ro nét xu huéng do thi hoa manh
meé. Cac phuong co ty ¢ dat phi nong nghiép cao
nhat 1a Tan Ngai (19,94%) va Truong An (11,03%),
cho thay day la nhimg khu vuc phat trién nang
dong voi st mé rong nhanh chong ctia khu dan cu,
cong trinh cong cong va ha tang ky thuat. Cac
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phuong trung tam nhu: 1, 3, 9 cing s& hitu dién
tich dat phi nong nghiép 16m, phtt hop v6i vai tro 1a
khu vuc trong diém vé hanh chinh, thuong mai va
dich vu caa thanh phé. DPiéu nay cho thay qua

trinh do thi hoa dang dién ra sau rong, kéo theo
nhu cau quy hoach va phat trién khong gian do thi
ngay cang cao.

Phudéng 1

Phudng 4
Phudng
Trudng

Phuong 5
An ¢

Phudng 1

Phuéng Phuéng 3

Trudng
An
Phudng 4

Phuong Phuéng
Tan Ng&i Tan Ngai
Phudng 9
Phudéng
ko] Phuéng
Tan Hoa 'PrQ:?—E Phudng 9 Phueng 8
Phuong
Tan Hbda
bat nong nghiép bat phi nong nghiép

Hinh 8. Phan tram c4c nhom dat chinh tai thanh phé Vinh Long (ci)

- Nhom dat khdc (chua sir dung): Téng dién
tich dat chua st dung trén dia ban thanh phé Vinh
Long (ct1) chi khoang 0,8 ha - mét con s6 rat nho,
gan nhu khong dang ké trong téng co cau stt dung
dat. Hién tai, hau nhu khong con dién tich dat
chua st dung dang ké tai cac phuong, cho thiy
quy dat cta thanh pho da duoc khai thac gan nhu
triet dé. Thuc trang nay dat ra yéu cau céap thiét
trong cong tac quan ly va quy hoach lai dat dai,
nhidm nang cao hiéu qua st dung, dap ¢ng nhu
cau phat trién do thi bén virng trong béi canh
khong con nhiéu du dia mé rong khong gian dat tu
nhién.

Nhu vay, qua trinh do thi héa tai thanh pho
Vinh Long (cii) dang dién ra manh mé, thé hién ro
qua su gia ting dang ké dién tich dat phi nong
nghiép, vuot troi so voi dat nong nghiép. Quy dat
nong nghiép ngay cang bi thu hep, hién chi con
phan bé rai rac tai cac phuong ven d6 nhu: Tan
Hoa, Tan Hoi va Tan Ngai. Trong khi do, dat chua
stt dung gan nhu khong con, cho thiy thanh pho
dang khai thac triet dé moi ngudn luc dat dai hién
c6 dé phuc vu nhu cau phat trién. Cac phuong
trung tAm nhw 1 va 3 ¢6 ty 1é dat phi nong nghiép

chiém uwu thé, phu hop véi chic nang 1a khu vuc
hanh chinh, thuong mai va dich vu trong diém ctia
do thi.

Nghién ctru vé ha ting xanh gidm ngap cho
thay su khac biét ro rét gitra thanh pho Vinh Long
(ci) va huyén Binh Chanh (thanh phoé Hé6 Chi
Minh). Tai thanh phé Vinh Long (ci1), nghién ctu
tap trung thong ké, phan tich hién trang st dung
dat, chi ra xu huong do thi hoa 14an at khong gian
tham, khi dat phi nong nghiép da chiém hon 53%
dién tich va dat chua st dung gan nhu khong con.
Nguoc lai, nghién ctu tai huyén Binh Chanh [9]
ap dung mo hinh EPA-SWMM dé mo phong hiéu
qua giai phap SUDS (vuon mua, via hé tham), cho
két qua gidm ngap toi 17,24%, thoi gian ngap giam
22,85% va kha nang tham tang 50,2%, dong thoi
danh gia them murc d6 chip nhan xa hoi. Nhu vay,
nghién ctru ¢ thanh pho Vinh Long (ct)) mang tinh
mo ta va dinh huéng quy hoach, trong khi & huyén
Binh Chanh mang tinh tng dung, dinh luong va
thuc nghiém hon, phan anh su khac biét vé diéu
kién tu nhién, muc tiéu nghién cttu va nang luc ky
thuat cta ting dia phuong.

Bang 3. Bién dong 16p phu qua timg giai doan

Lop phu Giai doan 2001 - | Giai doan 2009 - | Giai doan 2020 - | Giai doan 2001 -
2009 2020 2023 2023
bat nong nghiép (%) 20,24 (tang) 8,55 (tang) 4,37 (tang) 23,18 (tang)
Mang xanh (%) 4,19 (giam) 6,23 (giam) 0,81 (tang) 9,44 (giam)
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bé lam ro hon moéi quan hé gita ty 1é dién tich
tham nuoc va kha niang gidm ngap, bang 3 trinh
bay so sanh gitra cac phuong theo ty 1¢ mang xanh
hién c6 va luong nuoc chay tran dugc giam theo
mo phong. Két qua cho thay, xu huong ty 1é thuan
ro rét: Phuong cé dién tich thAm nudc cang cao thi
hiéu qua giam dong chay bé mat cang lon.

3.3. Dé xudt giai phap

Hiéu qua cta cac giai phap dugc danh gia dya
trén ty 1é gidm luu luong dong chay va thé tich
nuoc gitt lai trén moi hecta, nham dam bao tinh so
sanh dinh luong va khach quan gitta cac phuong
an. Két qua cho thay, bo ke trong co 1a giai phap
hiéu qua nhat vé mat thiy van, véi kha nang giam
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Hinh 9. Biéu d6 luong gidm dong chay bé mit cia
phuong 1 (ci)
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dong chay va tang luong nudc luu gitr dang ké tai
hau hét cac khu vuc nghién cttu. Trong khi do, via
hé tham nudc thé hién vu thé vé kha nang ap dung
trén dién rong, phu hop véi diéu kién do thi hien
hiru va quy dat han ché, qua d6 co tiém nang dong
gop dang ké vao viéc giam ngap do thi khi duoc
trién khai déng bo.

Biéu d6 hinh 9, 10, 11, 12, 13, 14 thé hién
luong giam dong chay bé mat (m3) nho ap dung
cac gidi phap ha tang xanh tai cac phuong thuoc
thanh pho Vinh Long (cti). Cac giai phap duoc
phan tich bao gém: Mai nha xanh, bo ke trong o,
ranh loc sinh hoc va via heé thadm nudc.

50% @&t PNN - 75% @At PNN_- 100% @t PNN

B keé tréng c6 Mai nha xanh

-3
S

I
5

N
o
i

o

Ranh loc sinh hoc Via he thdm nuoc

-3
S

Luong giam dong chay(10° m'/h)

N
[}

N
o

60 phut 90 phut 120phat 150 phat 60 pht

Hinh 10. Biéu d6 hrgng giam dong chay bé mit ciia
phuong 3 (ci)

[~ so% aduPrn -

90 phut 120 phat 150 phut

75% dat PNN 100% a4t PNN

Bo ke tréng cé Mai nha xanh

-3
S

»
S

n
o

Ranh loc sinh hoc Via hé thdm nuéc

-3
S

Luong gidm dong chay(10° m'/h)

IS
5

N
o

60 phuat 90 phat 120 phat 150 phat 60 phut

Khoang théi gian phut

90 phut 120 phat 150 phut

Hinh 11. Biéu d6 lugng gidm dong chay bé mit cia Hinh 12. Biéu d6 leong gidm dong chay bé mat ciia

phuong 4 (cii)

| - 50% @4t PNN -~ 75% aatPNN - 100% it PNN

B& ké tréng cé Mai nha xanh

Ranh loc sinh hoc Via hé tham nuwéc

Lugng giam dong chay(10°m’/h)

60 phut 90 phut 120 phut 150 phut 60 phut

Khoang th&i gian phut

90phit  120phat 150 phit

phuong 5 (ci)

‘ 50% G4t PNN

75% G4t PNN - 100% gt PNN

B& ké tréng co Mai nha xanh

100
754
= 504 o
b= 4 oot =
""9 251
= Rénh loc sinh hoc Via heé thdm nuéc
© 100
£
.
o 75
5
&
504
25 R e,

60 phat 90phat  120phat 150 phat 60 phut

Khoang thoi gian phut

90phat 120 phat 150 phut

Hinh 13. Biéu d6 luong gidm dong chiy bé matcla Hinh 14. Biéu dé legng gidm dong chay bé mat ctia

phuong 8 (cii)
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Nghién ctu da danh gia hiéu qua cta cac bién
phap ha ting xanh (mai nha xanh, bo ke trong co,
ranh loc sinh hoc, via hé thim nuoc) trong viéc
giam dong chay bé mat tai cac phuong thudc khu
vuc nghién ctu dudi 3 kich ban ty 1¢ dat phi nong
nghiép (100%, 75%, 50%) va cac khoang thoi gian
mua tir 60 - 150 phut. Két qua mo phong cho thay,
lwong nuoc chay tran (m3/h) giam ro rét khi tang
ty lé dat nong nghiép va khi ap dung céc giai phap
ha tang xanh. Trong d6, mai nha xanh va bo ke
trong co dat hiéu qua cao nhat, giip gidm trung
binh 20 - 40% lwong nudc chay so voi khong co
bién phap can thiép. Phuong 9 va 5 (ct) ghi nhan
giéa tri dong chay cao nhat do mat do bé tong hoa
lom, trong khi phuong 3 va 8 (cti) co6 gia tri thap
hon. Két qua nghién ctru 13 co s& quan trong dé
dinh hwong quy hoach do6 thi theo hudéng thich
tng voi BDKH va giam nguy co ngap ung tai cac
khu vuc d6 thi hoa cao.

So v6i cac nghién ctu trén thé gidi, nghién
ctru tai thanh phé Vinh Long (cti) ndi bat & kha
nang luong hoéa hiéu qua tirmg giai phap ha tang
xanh (mai nha xanh, bo ké trong cd, ranh loc sinh
hoc, via hé thdm nudc), dong thoi phan biét hieu
qua gitra cac phuong dé xac dinh khu vuc wu tién
va toi vu nguon luc. Cach ti€p can nay mang tinh
tng dung cao, phu hop voi do thi nhé va vira & Viét
Nam - noi thiéu dir lieu tich hop nhu trong mo
hinh “thanh pho bot bién” tai Trung Quoc hay Ba
Lan. Khac v6i nghién cttu vé tich hop cong ngheé
nhung it minh ching dinh luwong [15] va tai Ba Lan
[20] chu yéu ly luan khai quat, nghién cttu & thanh
pho Vinh Long (ct)) dua trén thuc dia cu thé, dé
quy déi thanh chi tiéu ky thuat, gidm chi phi dau
te nho tan dung diéu kién hién hiu. Véi huéng
tiép can “tir dudi lén”, linh hoat va sat thuc té, day
c6 thé coi 1a hinh mau kha thi cho cac do thi dang
phat trién @ DPBSCL va cac khu vuc tuong tu.

Cac giai phap nhu bo ke trong cd va via he
tham nudc co vu diém ndéi bat 1a chi phi thap, dé
thi cong va dugc cong dong chap nhan cao hon so
voi mai nha xanh - gidi phap doi héi muc dau tu
16m, yéu cau ky thuat cao va chi phu hop véi cong
trinh kién co. Dé cac giai phap nay c6 thé duoc
trién khai rong rai trong thuc té, can xay dung co
ché ho tro tai chinh linh hoat va chinh sach
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khuyén khich sy tham gia cta cong dong, thay vi
chi trong cho vao nguon von ngan sach nha nudc.

Cac giai phap bé mat tham c6 tac dung phan
tan va lam cham dong chay bé mat, trong khi mai
nha xanh gitp giam tai lvu luong dinh ngay tai
nguodn phat sinh. Bén canh d6, bo ké trong co va
ho diéu hoa dong vai tro trit nuoc tam thoi, dac
biet hiéu qua trong diéu kién triéu cuong két hop
mua 16n, giup kéo dai thoi gian tiéu thoat va giam
nguy co ngap cuc bo. Voi dac thu ngap caa thanh
pho Vinh Long (ci1) 1a t6 hop gitta “mua + triéu”,
viéc két hop da ting cac giai phap ha tang xanh
thay vi trién khai don 1é 1a huong tiép can can thiét
dé t6i wu hoa hiéu qua giam ngap.

So v6i mo6 hinh “thanh phé bot bién” cua
Trung Quéc hay chuong trinh ABC Waters (Active
(cht dong), Beautiful (dep) va Clean (sach) voéi
ham y huéng t6i vai tro chit dong hon ctia con
nguoi trong viéc bao vé ngudn nudc va canh quan
luon sach dep) ctia Singapore — nhitng mo6 hinh
phu thuoc nhiéu vao quy hoach déng bo va hé
thong ky thuat hién dai, nghién cttu nay lya chon
cach tiép can phan tan, linh hoat, tan dung quy dat
nho 1& va cac giai phap chi phi thap, phu hop voi
diéu kién do thi loai II nhu thanh phé Vinh Long
(ci). Khac voi nghién ctru tai huyén Binh Chanh
(thanh phé H6 Chi Minh) — noi mo phéng thay luc
chi tiét bang phan mém SWMM, nghién cttu nay
tap trung so sanh tuong d6i hiéu qua cac giai phap
O quy mo toan phuong, giap ho tro qua trinh ra
quyét dinh quy hoach va dinh huong dau tu ha
tang xanh mot cach kha thi va sat véi thuc té dia
phuong.

4. KET LUAN

Céc giai phap ha tang xanh doéng vai tro then
chot trong viec kiém soat dong chdy bé mat va
giam thiéu nguy co ngap ung do thi tai khu vuc
thanh pho Vinh Long (ct). Trong s6 cac gidi phap
duoc phan tich, bo ké trong cé thé hién hiéu qua
cao nhat nho kha nang gitt va lam cham dong
chay, g6p phan giam dang ké luong nudc tran trén
bé mat tai hau hét cac phuong. Mai nha xanh ciing
cho thay tac dong tich cuc, dic biét & cac khu vuc
c6 mat do cong trinh cao va dién tich mai lon.
Trong khi do, ranh loc sinh hoc va via hé tham
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nuoc tuy hiéu qua thap hon vé dinh luong nhung
van dong vai tro ho tro quan trong trong viéc phan
tan dong chay va tang kha nang tham nudc tai cho.

Két qua nghién cttu khang dinh, viéc két hop
déng bo nhiéu giai phap ha tang xanh 1a huéng
ti€p can toi wu, khong chi gitp gidm luu luong
dong chay dinh, ma con nang cao kha nang thich
tng cua do thi trudc cac tic dong cia BDKH va
hién tuong thoi tiét cuc doan.

Trong giai doan tiép theo, du kién m& rong
pham vi nghién cttu sang cac do thi khac trong
viung DBSCL nham kiém chutng tinh kha thi va
kha nang nhan rong cua moé hinh “thanh pho bot
bién”. Dong thoi, nghién cttu tuong lai sé tich hop
mo hinh thuay van — thay luc chi tiét dé mo phong
toan bo chu trinh nudc do thi, két hop phan tich do
nhay cac tham s6 dau vao (luong mua, hé s6 dong
chady, ty 1é mat pha khong thdm) nhiam luong hoa
chinh x4c hon hiéu qua ctia timg giai phap ha tang
xanh va dé xuat cac kich ban quy hoach thich tmg
bén vitng cho khu vuc do thi.
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ASSESSING THE “SPONGE CITY” MODEL SOLUTIONS IN URBAN DEVELOPMENT
IN THE FORMER VINH LONG CITY (CURRENTLY THE WARDS OF LONG CHAU, THANH DUC,
PHUOC HAU, TAN HANH, AND TAN NGAI, VINH LONG PROVINCE)

Pham Tan Loi!, Nguyen Van Tho? Lam Tan Phat?,

Tran Van Ty?, Tran Quang Nhat?

Vinh Long Department of Agriculture and Environment

“Western Construction University
*Can Tho University

Abstract

The objective of this study is to evaluate the solutions of the “sponge city” model in addressing
urban flooding in the wards of Vinh Long city (former). The study employs surveys and statistical
analysis of inundation locations, combined with data on green spaces and land use, to propose
and calculate the effectiveness of each type of green infrastructure. The survey and analysis
results show that green infrastructure solutions play an important role in controlling surface
runoff and reducing the risk of urban flooding. Based on data analysis and charts, grass-covered
embankments were identified as the most effective solution, as they retain large volumes of water
in most wards. Green roofs also deliver positive outcomes, particularly in areas with widespread
roof coverage. Meanwhile, bioretention swales and permeable pavements, though less effective,
still contribute to dispersing and slowing runoff. Overall, the study affirms that the integrated
application of multiple green infrastructure solutions can optimize runoff reduction, enhance
urban resilience, and improve adaptability to climate change and extreme weather events.

Keywords: Green infrastructure, urban flooding, "sponge city’” model, Vinh Long.
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