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PAT VAN DE
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2. CO SO LY LUAN LANH THO THONG MINH VA QUAN TRI NUGC BT MIEN NUI
3. KINH NGHIEM & BAI HOC QUOC TE

4. MO HINH LANH THO THONG MINH “SONG CUNG NUGC” CHO HE THONG PO
THI CAO BANG & LO TRINH TRIEN KHAI

KET LUAN
TAI LIEU THAM KHAO



PAT VAN BE - Bi canh va muc tiéu nghién ci'u

Luu viyc séng Bang Giang — Ky Cung
Dién tich: 10.847 km?
Lugng nudc: 8,6 ty m3

= Cao Bang c6 dia
hinh karst chia cat
manh, doé thi phat
trién doc thung ling
song — nguy cd |G
nhanh, ngap ung.

» Khoéng gian dé thi bi
gidi han bdi nui déc

Vinh Ha Long
Ly vire séng Bing - Ky Clngt
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+ hanh lang séng < ,)
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» Ving quy hoach LVS 50
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Khoang trong - Cach tiép can - Péng gép méi

KHOANG TRONG NGHIEN cUU
= Thiéu mo hinh quan tri lanh tho tich hop cho d6 thi mién ndi thich (ng khi hau
CACH TIEP CAN MO
= Chuyén tu tu duy “kiém soat nudc” — “séng cing nudc”
= T6 chiic phat trién theo logic luu vuc song, chap nhan ngap co kiém soat
PONG GOP CHINH
1. Phan tich rui ro G — ngap theo tiép can luu vuc tai Cao Bang
2. Dé xuat khung quan tri Lanh thé thong minh tich hop 4 tang:
khéng gian - ha tang - dit liéu - the ché
3. Xay dung dinh hudng va 16 trinh trién khai tai Cao Bang.



@ HOI THAO KHOA - HOC THUC TIEN _y_
@ PO THI MIEN NUI THICH UNG VO BIEN DOI KHIi HAU CUC POAN

1 . DANH GIA RUI RO LU - NGAP LUT

PO THI CAO BANG TRONG BOI CANH
BIEN POI KHi HAU cUC POAN



Cau tric do thi theo luvu vuc va mirc do de ton thuong

Dic diém cau tric hé théng dé thi

= Phat trién doc thung liing séng
va hanh lang giao thong

Nguyén nhan gia tang rui ro

= Khong gian dé thi bi gidi han bdi
dia hinh thung lting hep

= Dan cubam theo hanh lang séng
sudi — do6 thi hda lan chiém LVS

= Thoat nudc quy mé nho

= Bé tong hdalam giam tham tu
nhién

Ngap dé thi Cao Bang mang tinh

lién luu vuc - lién khong gian,

khéng thé xu ly riéng ting dé thi

\ Py CAC LVS CHINH TAI TiNH CAO BANG .
P 000 1| . 1. Séng Béng Giang, dai 113 km
\ 2. Song Quay Son

3. S6ng G&m

Cao Bang ¢6 56 don vi hanh chinh cdp x3,
gom 53 xa va 03 phudng.

Dién tich: 6.700 km2, xép thir 23;
Dan so: 573.119 ngudi, xép thir 33

S5 Khuwyc trugtld trén cao ® Héthdng dd thi
Khu vuc truotIo va i quét Pt nirng dac dung
muncause Il Khu wyc trugt I dudi thap Dat ni'ng phong hd
[E5%3 Ving 6 nguy co g, sdp syt cao D&t rirng s3n xudt

(Ngudn: NVP 2026)



Phan tich SWOT cho cac d6 thi Cao Bang vé ngap tng

STRENGTHS (S) - PIEM MANH

Hé truc séng chinh (Bang Giang — Hién — Quay Son)
thuan Igi té chirc tiéu thoat.

Con quy dat ven sdng, ving triing ¢ thé bé tri hd
diéu hoa—- cong vién ngap tam.

Khong gian thugng luu cé tiém nang tril — lam
cham dong chay.

Quy mé dé thi nhé, thuan lgi thi diém gidi phap xam
— xanh theo tiéu luu vuc.

OPPORTUNITIES (O) - CO HOI

Long ghép chéng ngap vao quy hoach: hanh lang
thoat |G, cao dé nén, kiém soat bé téng hoa.

Ap dung SUDS/LID: tdng thadm-trii-chdm dong chay.
T6 chiic chudi hé diéu hoa - tuyén tiéu — clra xa, két
hgp tram bam cuc bo.

Chuyén déi sé GIS: s6 héa mang thoat nudc, mé
hinh héa mua - dong chay.

WEAKNESSES (W) - DIEM YEU

= P4 thi bdm thung ling — ven séng — dé ngép khi
mua [én.

= Hé thng thoat nudc thi€u déng bd; tén tai diém
that ¢ chai, clia xa thap

= Bo6i lang, rac thai, lan chiém kénh muong lam
giam nang luc tiéu thoat.

= Thiéu dT liéu céng, cao do, mua cuc doan phuc
vu thiét ké —van hanh.

THREATS (T) - THACH THUC

= Mua cuc doan gia tang — vugt nang luc cong
hién trang.

= Bé tong hoda tdng — giam tham ty nhién, tang
dong chay mat.

= Han ché nguon luc dau tu, van hanh va duy tu hé
thong.

= Xung dét gitta phat trién ven séng va bao vé
khéng gian trir nudc.



Qua trinh dé thi héa va ma réng dé thi Cao Bang (1915 - 2025)
thu hep vung trir nuéc ven séng, ngap lut tré nén nghiém trong khi ¢6é mua cuc doan




Han ché quan ly nudc do thi & thach thirc thich wng khi hau

M6 hinh quan ly hién nay con thién vé: > , " i i G
W he Cac khoang trong trong quan tri ruiro
COng IMLeEe B9 (1) Khoang trong khong gian

= Quy hoach chua tich hgp theo luu vuc
= Thiéu ki€ém soat thugng — trung — ha luu

= quan ly theo dia gidi hanh chinh
= phan Ung sau thién tai

(2) Khoang trong diéu tiét thay van

= Uu tién “thoat nhanh”

= Thiéu giai phap trir - phan tan - lam cham dong chay
(3) Khoang tréng dir liéu

= D0 lieu KTTV phan tan

= Chua cd nén tang sé canh bao sém dung chung

(4) Khoang trong diéu phéi lién nganh

= Thiéu co ché quan tri theo luu vuc

= Phdi hgp lién nganh chua déng bd

c'Al\g CHUYE’N,TL‘I QUAN LY THOAT NUGC DO THI SANG
QUAN TRI RUI RO NUGC THEO LUU VUC TiCH HOP
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Khung tiép can quan tri lanh thé thich @&ng véi nudc cho PT Cao Bang

KHUNG TIEP CAN DE XUAT DUA TREN 3 TRU COT:

(1) Lanh thé théng minh (Smart Territory)

= Quan tri phattrién theo hé théng lién vuing - da dé thi
= Tich hop quy hoach - ha tang - dif liéu — thé ché

= Diéu phdi da cap thay vi quan ly don lé theo d6 thi

(2) Quan tri nudc theo luu vuc (IWRM)

= Luuvuc |3 don vi tu nhién té chirc phat trién

= Diéu phdi thugng luu - trung luu - ha luu
= Ké&t hgp phat trién kinh t&€ véi bao vé hé sinh thai

y s Phu hop déc diém dé thi Cao Bang phat trién
(3) Cach tiép can “song cung nucc” doc thung ling séng va hanh lang luu vuc

= Chuyén tU “thodt nhanh” sang trir — phan tan — lam chdm déng chay
= Tang kha nang chéng chiu trudc mua cuc doan



Lanh thé théng minh trong quan tri phat trién do thi mién nui

1. Mua cyc doan luu vyc karst — da voi

Gl

KHUNG TIEP CAN LANH THO THICH UNG V&1 NUGC

2. Ho tich nuéc tam thdi 4. Sat 1d chén dong
3. Dap tu nhién

S. Dong bin da - ~
TAC PONG BIEN pOI KHI HAU
Mua cuc doan - La quét - Ngap do thi
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6. L quét, | bin &
ngdp Ung do thi

SJ @6 md ta chudi tai bién thiy - dia mai dién hinh trong luu vifc karst mién ndi
(Nguén: NVP 2026) Chuyén d8i: Quy hoach hanh chinh - Quy hoach theo nudc
—

&

Quan trij luu vuc

Lanh thé théng minh
(Theo dong chay tu nhién)

DO THI MIEN NUI CAO BANG
Quan tri dua trén dir liéu)

=0

Séng cung nudc
(Khéng gian thich ang)

CHUOI TAI BIEN NGAP LUT DO MUA CUC POAN [
(

Mé hinh lanh thé thich (ng véi nudc
cho d6 thi mién nui Cao Bang




Khung tiép can quan tri lanh thé thich wng véi nudc cho PT Cao Bang

Ba nguyén ly t6 chirc quan tri nudc dé thi mién nui theo luu vuc
NGUYEN LY 1. Quan tri theo hé théng lanh thé théng minh

= M3 réng tu “dé thi théng minh” sang lanh thé théng minh

= T6 chlc phét trién theo khéng gian luu vuc - hanh lang sinh thai
= Tang nang luc diéu phdi da cap va lién nganh

NGUYEN LY 2. Quan tri rdi ro theo chudi tai bién luu vuc

= Chudi rdi ro dién hinh mién nui:

= Mua ldn sudn déc — dong chay tap trung nhanh — |G quét/sat|I& — bun da dén vé thung liing —
ngap do thi ven séng

= Vivaycan quan ly rui ro & quy mo toan luu vuc, khong theo tiing do thi riéng lé
NGUYEN LY 3. Té chitc khéng gian “séng cling nuéc” theo 3 tang luu vuc

= Thugng nguén: gilf nudc — phuc hoi sinh thai

= Trung luu: ho diéu hoa - khéng gian trif nudc

= Ha luu d6 thi: bao vé hanh lang song — tang nang luc thoat nudc
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DO THI MIEN NUI THICH UNG VI BIEN POI KHi HAU CUC DOAN

3 . KINH NGHIEM QUOC TE

CLIMATE CHANCGE

INFOGRAPHI




Quy hoach khéng gian dua trén rii ro: Bai hoc tir chau Au

Xu huéng chuyén ti ki€m soat nuéc — to
chirc khong gian thich rng véi nudc

Ha Lan - Room for the River
= MG& rong hanh lang thoat I{
= B tri ving trf nudc cé kiém soat
= Tai cau tric khéng gian ven séng theo
chlic nang thuy van
EU - Floods Directive 2007/60/EC
= Lap ban d6 nguy co li
= Tich hgp rui ro vao quy hoach lanh thé

= Quy hoachduva trén logic luu vu'c
thay vi dia gidi hanh chinh
Nguyén tac cét 16i: Khéng gian dé thi phai
t6 chirc theo ban d6 rui ro nuéc

10 NHOM GIAI PHAP

1. ITERWAARDVERGRAVING — Ha bl sing / md rdng bl tran 10 —
2. DUKVERBETERING — Néng cdp - giacd 0é

3. DUKVERLEGGING — Di 601 tuyén & =

4. KRIBVERLAGING — Ha thdp / cong trinh hudng ddng o

5. OBSTAKELVERWIUDERING — L0ai b vt can aong chay

6. HOOGWATERGEUL — Kénh thodt 10 khi myt nude cao ATO———
7.RIVIERRUMING — M& rdng 1ong s6ng &S e
8. KADERVERLAGING — Ha thdp bd bao o

9. WATERBERGING — Khu vuc tri nuéc / didu tét 10 s — -
10. ONTOLDERING — Chuyén 68t 08 bao thanhving ngdp  Summasimmmme St

VITERAALRDYE RS A Ay

CAC KHU VIJC CAN THIEP ..
— B3I trin 0 s6ng Waal / Lissel / Rhine e -y Sosamswerwe '

— Khu vye trung luu sdng Waal e/ e .
— Céc viing ha hu song Nedemin T3 - s | M-
— HY tri¥ nude Volkerak — Zoommeer e 2

D NVE R R

—
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Quy hoach hé théng do thi dua trén logic luu vuc
10 nhém giai phap chinh tang khéng gian cho nudc
“Room for the River” — Ha Lan,
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Ha tang thich i'rng va giai phap dua vao tu nhién

Xu huéng phat trién ha tang linh hoat + ha tang xanh

SUDS (Anh) ~ ~ \ . A . A
2 Lanh tho dua vao thién nhién
= M u‘dng tham Chudi gidi phap quan ly nuéc theo luu vize dé thi mién nii Cao Bang

= ho diéu hoa

= maixanh - quan ly nudc mua phan tan
Sponge City (Trung Quéc)
= Chudi giai phap:

tham - gilr - trifr — lam cham - xa
Dic diém chung

Két hgp ha tang xam + ha tang xanh
Tang kha nang trr nudc do thi

v~

My S . . T 4 : > . o . - :
- N 2 ? : h h vt oy h e . i-':-.‘__._
- Glam dong Chay dlnh (Ngudn: NVP 2/2026) Dong chdy dugc lam cham theo timg I6p lanh thé :
I s = @ 6ilr nUéC (@ PHAN TAN DONG CHAY  (3) TRU TAM @ sAoVE ® THiCHUNG (&) HANH LANG TRU LD
a Han Che ngap Cuc bo Rirng ddu ngudn kars Néng lam két hop H5 didu hoa - Rudng bicthip DS thjthung ling Khéng gian xanh phin tén  Sdng Bing bl tran
= ® ~ = => gidm dong chay dét ngdt > gidm thp trung nurére => gilr nurére trung luu > gidm nghpcucbd > hiip thy nuée mua => gidm ép lye hy lvu

Ha tang chéng ngap hién dai =

E Chuoi giai phap quan ly nudc theo luu vuc ap dung cho Cao Biang
hé thong thich irng theo luu vuc



Bai hoc Qudc té: Quan tri theo luu vuc, dir liéu va thé ché

CAC KHUNG CHINH SACH TIEU BIEU Cac khung Quéc té vé giam nhe khi hau va thién tai

OECD: quan tri lanh thé dua trén DL

IPCC: tang nang luc thich (ing bang 2015
thdng tin khi hau Chién luoc Khung
. va Ké hoach anh da - .- o
Sendai Framework (2015-2030): Hanh don Hanh dong c ~
7 ST ’ 2 . 2. ? g HyOgO / W \
chuyén tur ing phd — quan tri rdi ro Yokohama 2005-2015 /

I Khung Sendai
| ve Giam nhe
\ Ruiro Thién tai

\
New Urban Agenda: \
tich hgp quy hoach dé thi — moi

ISDR

Thép ky

trudng —tai nguyén Quéc té vé Chién lugc \ 2015-2030 /
= > - . » 2 /
BAI HOC CHO CAO BANG S ke Gldm he N L
ien tai - -

» L6ng ghép phan vung rii ro vao (IDNDR) T('I‘éec')‘r\f';" 5045

quy hoach Thoi diém hanh déng
» K&t hop ha tang xam — xanh 4908 . toan cau vi con nguo

Y Céc Muc tiéu Phat trién va hanh tinh

»  Phat triéen GIS + mo hinh hoa + 1992 Thién nién ky (MDGs)

canh bao som ¢ @‘% Céng udc Khung ——p A8 Thoa thuan Paris

< - e ¥ Y cla Lién Hop Quéc vé vé Bién ddi khi hau

L] — — p » -

Tang diéu phoi thugng - trung - ha NNZZ Bién ddi Kni hau (UNFCCC) “ COP21 — CMP11

luu theo luu vuc
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4 MO HINH LANH THO THONG MINH

“SONG CUNG NUGC” CHO HE THONG

PO THI CAO BANG
VA LO TRINH TRIEN KHAI



Mo Hinh Lanh Thé “Séng Cung Nudc” — Khung Quan Tri 4 Tang

NGUYEN TAC: Tiép can khéng gian db thi gan véi rii ro luu vuc tai Cao Bing:
M6 hinh xem nudc la yéu té cau trdc, van hanh theo chu trinh lién két théng nhat qua 4 tang:
= TANG 1: Khéng gian - Quy hoach (Nén tang):

T6 chic lanh thé theo rui ro luu vuc. Long ghép ban dé nguy ¢ vao quy hoach; bdo vé hanh lang thoat
G va chuyén tir phat trién theo "nhu cdu dat dai” sang "kha nang chiu tai" cta tu nhién.

= TANG 2: Ha tang - Ky thuat (Thuc thi):

Chuyén héa dinh hudng thanh nang luc chéng chiu vat chat. Van hanh theo nguyén ly gid — thdm — trir -
lam ch@m - xa; két hgp linh hoat ha tang xam va ha tang xanh (hé diéu hoa, cong vién ngap tam).

= TANG 3: Dit liéu - Céng nghé (Hé trg quyét dinh):

Cung cdp nén tang quan tri dua trén bang chiing. Xay dung CSDL khi tugng thiy van, dudng cong IDF, va
md hinh ngép lut 2D dé canh bao sém.

» TANG 4: Thé ché - Quan tri (Diéu phéi):

Bao dam sy van hanh cta 3 tang trén. Phéi hgp chat ché theo quy mo luu vuc (thugng - trung - ha luu)
va x6a bo su chia cat quan ly gilta cac nganh.



Khoang trong thuc thi & Pinh hudng chinh sach

KHOANG TRONG THU'C THI HIEN TAI:

= Phép ly ¢é, van hanh yéu: D3 cé Luat QH va Quy chuan
(QCVN 01, 07), nhung thiéu rang budc thuc thi phan
vung rui ro trong quy hoach.

= Ha tang cirng nhac: Dau tu van thién vé gidi phap
"cUng", chua chu trong ha tang xanh.

= Dir liéu phan tan: CSDL rdi rac, chua chia sé lién nganh;
thiéu cd ché diéu phdi lién luu vuc hiéu qua.

4 PINH HUGNG CHINH SACH COT LOL:

1) Quy hoach tich hgp: Long ghép ban do ngap lut/sat IS

vao quy hoach; phat trién theo miic dé an toan.

2) Ha tang linh hoat: Trién khai cac gidi phap dua vao ty

nhién nham giam dinh IQ.

3) Quan tri qua dir liéu: Nang cao chat lugng du baova

uu tién dau tu dua trén bang chiing khoa hoc.

4) Diéu phéi luu vuc: Tang cudng lién két thugng - trung -

ha luu; quan ly téng hop tai nguyén nudc (IWRM).

—

Y (9 u\\.\‘k\,\.y.\.\ AN AL AN,
— E < PHIEN HOP THAM DINH
; I DIEU CHINH QUY m:an TINHCAORANG |
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'
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Thach thic hién tai va Chién lugc chuyén doi
biéu chinh Quy hoach tinh 2021-2030 tam nhin 2050



Lo trinh trién khai & Danh muc Du an uu tién

TUNGBUGC XAY DUNG PO THI THONG MINH, THICH UNG BPKH (2026 - 2050)
LO TRINH 3 GIAI DOAN:

= 2026 - 2030 (Nén tang & Xur ly diém néng): Kiém soat rui ro tf quy hoach, x{ ly ngap cap bach,
thiét 1ap hé thong CSDL va cd ché diéu phdi.

= 2031 - 2040 (M& réng & Nang cap): Tai cau tric dé thi thung ltng, hinh thanh chuéi hé diéu héa,
Ung dung mo hinh ngap 2D sau rdng.

= 2041 - 2050 (T6i vu & Thong minh): Van hanh thong minh lién luu vuc, Ung dung Digital Twin
(Ban sao s6) va dir liéu thai gian thuc.

CACDU AN UU TIEN CAP BACH (2026 - 2030):

» Phan vung rai ro (ngap, bun, sat) theo tiéu luu vuc séng Bang, Gdm, Quay Son, xac dinh vung dém ngap.
> Xay dung hé théng hé diéu héa / khdng gian trii nudc va xir ly diém ngép trong yéu tai dé thi.

> Xay dung CSDL Khi tugng thuy van (IDF dia phuang) va hé théng canh bao sém bang mé hinh 2D.

> Thiét lap Ban diéu phéi luu vuc va chuan hda quy trinh van hanh muala.



M6 hinh quan tri lanh tho thich &rng vé&i huéc - 4 tang

MO HINH QUAN TR14 LOP
QUAN LY LANH THO - 0 THI MIEN NUI :
« Phan viing theo i ro - HO diéu tiét
- Viing dém song Ban ab rai ro - Ha ting xanh & SuDS
- Kiém soat cao a6 « Cong trinh kiém soat Il
« Han ché str dung d4t nguy hiém - Bdo vé chéng x6i I1&

. /'

Phéi hop lién nganh }

\

‘ Diéu tiét dong chay

- Dudng cong IDF Céanh baosom - Didu phéi luu vue
* M6 hinh 13 Chu trinh vin hanh cta hé théng . O0/ukh Ksle clp

j.Cen e o1 gFot SC e Bin dé rdi ro :g:?nghcg::hnatalhv;pd‘a &

- Nén tang GIS

= Diéu tiét dong chay

= Canh bao sém
= Diéu phdi lién nganh —
~ tao vong phan héi lién tuc cta hé théng quan tri linh thé thich ling



KET LUAN

Ban chat rui ro:
» L{ ngap tai cac dob thi thung lGng khong chi do ha tang thoat nudc yéu kém, ma la hé qua
phuc tap tU dia hinh, quan ly thay van luu vuc — dé thi hoa va bién déi khi hau cuc doan.

Do6i méi quan tri dé thi mién nii Cao Bang:

* Quan tri d6 thi mién nui phai vugt ra khoi bai toan ky thuat thoat nuéc don thuan, tién
t&i chién lugc té chirc 1anh thé va diéu phéi phat trién tuan theo logic ciia nudéec.

M6 hinh "Song cung nudc” - Khung quan tri 4 tang lién két:
= Khong gian - Quy hoach: Phan vung rui ro, dinh huéng nén tang.
= Ha tang - Ky thuat: Trién khai cac giai phap thich Ung linh hoat.
= Dir liéu - Cdng nghé: Ho trg ra quyét dinh dua trén bang ching.
= Thé ché - Quan tri: Diéu phéi phat trién déng bd theo quy mé luu vuc.

Kha nang ap dung: Khung quan tri nay la mét mé hinh tham chiéu chién lugc, cé thé nhan
rong cho cac do thi mién nui khac c6 diéu kién tugng duong.
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@ HOITHAO KHOA - HOC THUC TIEN _,
PO THI MIEN NUI THICH UNG VO BIEN DOI KHi HAU CUC POAN

Tran trong cam on!

Cung hudng tdi mot khong gian do thi
Cao Bang phat trién bén vitng va thich Ung.
Thank you!

Towards a sustainable, resilient, and adaptive ’
urban future
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