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TOm tat: Mot trong nhiing tdc ddng cia bién ddi khi hdu (BDKH) Ia lam gia téng mirc d6 ngdp lut géy
thiét hai nghiém trong vé ngudi va tai san. Cdc dé thj vén la noi tdp trung dén cw déng dic déng thoi la
trung tdm kinh té, vdn hda, chinh tri nén khé ndng dé bj tén thwong va thiét hai vé kinh té, xd héi, moi
trdng, co s& ha téng,... sé Ion hon. Do dé, viéc ddnh gid tdc déng cia BDKH dén ngdp lut & cdc d6 thij
la hét stre can thiét, 1d co sd giup cho cdc nha qudn ly dwa ra duoc nhitng quyét dinh phi hop trong dé
xudt gidi phdp thich trng véi BPKH. Bai bdo ndy trinh bay mét sé két qud ddnh gid tdc déng cia BDKH
dén ngdp lut & thanh phé Nam Dinh st dung cdc mé hinh MIKE URBAN, MIKE21 va MIKE FLOOD. Cdc két
qud ngédp lut duoc thue hién tng véi mua thiét ké 10% cho thoi ky nén 1986-2005 va cdc thoi ky 2016-
2035, 2046-2065 va 2080-2099 cua cdc kich ban RCP4.5 va RCP8.5. Két quad cho thdy, mirc d6 ngép lut
trong cdc thoi ky twong lai theo 2 kich ban RCP4.5 va RCP8.5 déu tdng so vdi thdi ky nén, trong dd, kich

bdn RCP8.5 tdng manh hon trong hai thoi ky 2046-2065 va 2080-2099.
Twr khoa: Bién déi khi hdu, ngép lut, thanh phé Nam Bijnh.

1. M¢& dau

Bién déi khi hau dang 1a thach thic 16n d6i
v&i nhan loai, ldm thay d6i toan dién, sau sac
qua trinh phat trién kinh té& - xa héi va an ninh
toan cau, trong dé cé Viét Nam. Nam & clra ngd
phia Nam déng bang séng Hong, thanh phd Nam
Dinh thudc tinh Nam Dinh la mét trong nhirng
khu vuce chiu dnh huwdng nghiém trong cda cac
lai hinh thién tai va dugc dy doan chiu tdc dong
manh mé& cta bién d6i khi hdu. Tir thap nién 90
cta thé ky XX dén nay, Nam Dinh d3 hing chiu
khodng 30 tran bdo, 1 tran I8¢, 4 tran |G gay thiét
hai I&n vé ngudi va cla, wdc tinh hang nghin ty
doéng. Cac hién tuwong thoi tiét cwc doan, nhw
nhiét d6 tdng cao, nang néng kéo dai, lwong
mua thay d6i bat thudng, mirc do rét dam, rét
hai, 4p thap nhiét ddi, b3o I, han han, sat |&
dat, dich bénh d3 gy nhiéu khé khan cho sinh
hoat va cac hoat ddng san xuét.

Tinh hinh ngép lut & thanh phé Nam Pinh xay
ra rat nghiém trong va thudng xuyén trong va

*Lién hé tdc gid: Nguyén Vin Pai
Email: nguyendai.tv@gmail.com

sau cac trdn mua lén. Mua I&n [am nhiéu tuyén
pha bj chia cat, ngap sau kéo dai, gdy dnh huéng
I&n dén cudc séng, sinh hoat cla ngudi dan.

Nghién cltru nay &ng dung phuwong phap mé
hinh todn (s& dung bd phan mém MIKE URBAN
két hop vdi md hinh 2 chiéu MIKE21 cla Vién
Thay lwc Pan Mach, DHI) dé danh gid tac dong
cta BDKH dén tinh hinh ngdp lut & thanh phd
Nam Pinh theo 2 kich badn RCP 4.5 va RCP 8.5.
2. Phurong phap nghién ctru va s6 liéu str dung
2.1. Khu vue nghién cHu

Thanh ph6 Nam Dinh ndm & phia Bic cua
tinh Nam Binh, thudc trung tdm khu vuc phia
Nam doéng bang séng Hong, trén toa do 24°24’
dén 20°27’ vi d6 Bac va tir 106°07’ dén 106°12’
kinh do Bong va duoc trai dai hai bén bo séng
Nam DPinh (hay con goi la séng Dao) (Hinh 1).

Khu vue nghién ctru la khu viee d6 thi nén cé
dia hinh cao hon so vdi cac huyén xung quanh,
khu vuc nay cé ché do thuay van thay luc riéng
biét do cic song I&n nhu sdng HONng va séng Dao
déu cé hé thdng dé kién cé bao quanh va lvong
nudc mua trong khu vue nghién clru duoc tiéu
ra cac sdng 1&n bang cac tram bom dong luc.
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2.2. Phrong phap nghién cqu
Dé& tinh toan ngap lut cho thanh phd Nam Dinh,
nghién ciru sir dung md hinh MIKE URBAN dé tinh
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toan tiéu thoat nwdc muwa. M6 hinh MIKE URBAN
duoc lién két vdi mé hinh MIKE21 trong md hinh
MIKE FLOOD dé tinh todn ngap lut.

VINH BWAC i

Hinh 1. Bén dé tinh Nam Dinh

2.3. 56 ligu str d/ing

Trén khu vuc nghién ciru chi cé duy nhat
tram khi twvgng Nam DPinh do mua theo gi¢
nén s6 liéu mua gio tai tram Nam Dinh sé&
duoc sir dung dé tinh todn cho toan bd khu
vuc.

Pau thang 10/2017, khu vuc thanh phé
Nam Dinh d3 xay ra trdn mua I&n gay ngép sau
trén dién rong véi dinh muwa xuat hién vao ngay
10/10/2017. Téng lvgng mua trong 6 gior tur
7-13 gio ngay 10/10/2017 do dugc tai tram khi
twong Nam Dinh 13 110mm. Do d6, chudi s8
liéu khi twgng thiy van trong thoi gian nay sé
duoc st dung dé mo phong ngdp lut déi vai
hién trang hé thdng tiéu thodt nwdc nham hiéu
chinh mé hinh MIKE URBAN cho thanh phd
Nam DPinh.

S6 liéu quan trac lwong mua tir 20 gio ngay
9/10/2017 dén 20 gi& ngay 11/10/2017 tai
tram Nam Pinh dugc st dung dé kiém dinh mo
hinh.

Tinh todn tiéu thoat nwdc nwédc cho khu
vuc d6 thi theo cdc kich ban BPKH duvoc tinh
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theo tan sudt 10%. Theo d6, 7 thoi ky cla cac
kich ban s& duoc tinh todn theo muwa tan suat
10% 1 thoi ky nén (1986-2005), 3 thai ky 2016-
2035, 2046-2065, 2080-2099 cla 2 kich ban
RCP4.5 va RCPS8.5.

Dé xac dinh trdn mua tan suat 10%, lvgng
mua 1 ngay I&n nhat tai tram Nam Dinh trong
thoi ky nén dugc sir dung dé v& duwdng tan
suat. DGi vadi thi ky nén, lwgng mua 1 ngay 1dn
nhat tan suat 10% duoc xac dinh 1a 216,3mm
va nam dai biéu 1a ndm 2003 vdi lvong mua
1 ngay I&n nhat 13 215mm. Do d6, phan phdi
mua gio cla nam 2003 s& duogc sit dung dé
thu phéng cho tran muwa tan suat 10% cho thoi
ky nén va 3 thoi ky cba 2 kich bdn RCP4.5 va
RCP8.5.

Cac s6 lidu, tai liéu vé cac yéu t6 khi hau cta
khu viee thanh phé Nam Dinh dwoc 13y tir “Kich
ban BDKH va nuwdc bién dang Viét Nam” do Bd
Tai nguyén va Mai trwdng cdng bd nam 2016.

Cac sb lidu vé hé théng tiéu thoat nudc, st
dung dat, co s& ha tang giao thong duoc thu
thap tlr Ban Quan ly du &n “Tiéu thodt nwdc
cho TP Nam Dinh”.




Bdng 1. Két qud xdc dinh tan sudt 10% cua lwong mwa 1 ngdy Ion nhat
tai tram Nam Bjnh déi vdi thoi ky nén 1986-2005

STT TrHm Xtb Cs Cv | Xtansuat 10% Nam | X dHi bixu Thoi gian
(mm) (mm) dHi bixu (mm) xuat hién
1 Nam Dinh | 148,62 | 0,9 0,3 216,3 2003 215 09/09/2003

Bdng 2. Két qud xdc dinh tan sudt 10% cua lwong mwa 1 ngdy Ién nhét
cho tram Nam Pjnh déi vdi cdc thoi ky cua 2 kich bdn RCP4.5 va RCP8.5

Kich ban Thoi ky Xtb (mm) Cs Cv X tan sudt 10% (mm)
RCP4.5 2016-2035 190,4 0,62 0,33 273,97
2046-2065 200,2 1,25 0,28 275,32
2080-2099 234,0 0,44 0,04 353,43
RCP8.5 2016-2035 163,7 1,90 0,49 268,78
2046-2065 187,2 0,59 0,45 299,15
2080-2099 313,5 1,36 0,52 530,97

tinh todn tir ban d6 hién trang st dung dat cla
tinh Nam Binh. Két qua tinh phan tram dién tich
khéng thdm cho cac Iwvu vuec bd phan cho thay,
lwu vue bd phan cé tram dién tich khong tham
I&n nhat 1a 97% va nhoé nhat 1a 20%.

2.4. Banh gia chat lwgng mo phoéng

Trén co s& hién trang hé théng thoat nwdc cha
thanh ph6é Nam Dinh, khu vic nghién cliru dugc
chia thanh 279 lvu vic bo phan. Phan trdm dién
tich khéng thdm cuia cac lvu viee bd phan dugc
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Théng s6 trong mé dun mua — dong chay
cla cdc lvu vie bd phan sau khi danh gid chat
lwvgng md phdng dugc trinh bay trong Bang 3.

Két qua mo phdng dong chay trong cdng va

hé ga tai doan céng dién hinh duoc thé hién
trén Hinh 3. Ban d6 ngap lut khu viec nghién ctru
rng vdi trdn mua dau thang 10 ndm 2017 duwoc
thé hién trén Hinh 4.

Bdng 3. Théng sé cda cdc lwu vire bd phén
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Hinh 3. Cao trinh muc nwdc trong céng va hé ga doan phé Song Hao-Gidi Phéng
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Hinh 4. Ban d6 ngép lut khu vue nghién ctru déu thdng 10/2017

Trong dot ngdp dau thang 10/2017, théng
tin vé vj tri ngdp va dé siu ngdp da duoc thu
thap lam co s& cho viéc danh gia chat lwvong mo
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Theo Bang 4, d6 sdu ngép tinh todn tai cac vi
tri quan sat déu cho két qua xap xi so v&i dé sau
ngap thuc té. Nhu vy cd thé thay, cic thdng sd

clia md hinh mé phdng ngép lut 1a phu hop va
c6 thé duoc st dung dé mod phong ngap lut cho
thanh phé Nam Dinh vdi céc kich ban BDKH.

Bdng 4. So sdnh d6 sdu ngdp tinh todn va dé sdu ngdp thuc té

STT Vi trs TWa d€ bgsaungap | D€sau

Kinh de vide |thycté(cm) | ngap onh

toan (cm)
1 | Tran Dang Ninh (trwdc cdng cho 5 tang) 106° 10' 23" | 20° 25' 42" 20-30 23
2 | TrAn Phu (trudc clra bwu dién Tinh) 106° 10' 26" | 20° 25' 29" 20-25 15
3 | Han Thuyén (nga tuw giao Hung Vuong) 106° 10' 55" | 20°26'8" 25-30 30
4 | Hang Thao, Mdy To 106° 10'31" | 20° 25' 17" 30-40 30
5 | Van Cao (chg Nang Tinh) 106° 10'5" | 20° 25'12" 30-35 30
6 | Hai Ba Trung - Hang Cau -Phan Dinh Phung | 106° 10' 41" | 20° 25' 26" 30-40 28
7 | Hang Cap (doan chg Dién Hong) 106° 10' 38" | 20° 25' 53" 30-40 18
8 | Han Thuyén (chua C3) 106° 11'3" | 20° 26' 14" 30-40 23

RCP4.5 va RCP8.5 duwoc trinh bay trong Bang
5 va Hinh 5 cho thay, dién tich ngap trong céc
thoi ky twong lai cta cac kich bdn BDKH tdng
phd Nam Dinh ¢ng véi mua thiét ké 10% khd manh so véi thoi ky nén, dac biét la thoi
cho thoi ky nén va céc thoi ky cha 2 kich ban ky 2080-2099.

Bdng 5. So sdnh dé sGu ngdp tinh todn va dé sdu ngép thuec té

3. Két qua va thao luan
3.1. Két qua onh ngap I/t theo cac kich ban
Két qua tinh toan dién tich ngdp cho thanh

Thoi ky Tong dién och ngap (ha) Dién och ngap sau >=0,5m (ha)
Thoi ky nén Kich ban Kich ban Thoi ky nén Kich ban Kich ban
RCP4.5 RCP8.5 RCP4.5 RCP8.5
1986-2005 12.506 452
2016-2035 13.289 13.192 859 762
2046-2065 13.270 13.706 652 1.303
2080-2099 14.206 15.492 1.344 4.108
Tong dién tich nguy co ngap I&n nhat Tong dién tich nguy co' ngdp Ién nhit
. thanh phé Nam Binh 00 (>=0,5m) thanh phé Nam Binh
O I e Tt ky nén T _’_T!“‘;i e “i;m s
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Hinh 5. Dién tich nguy co’ ngdp Ién nhét thanh phé Nam Binh trng véi mua thiét ké 10% trong cdc
thoi ky cua cdc kich bén BDKH

Ban d6 nguy co ngép lut I&n nhat trong cac
thai ky cda cac kich bdn BDKH (rng vdi tan suat

mua 10% cha thanh phd Nam Dinh dwoc trinh
bay trong Hinh 6.
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Thoi ky 2080-2099, kich ban RCP4.5 Thoi ky 2080-2099, kich ban RCP8.5
Hinh 6. Ban dé nguy co ngdp Ién nhdt thanh phé Nam Pinh (trng véi mua thiét ké 10%
trong cdc thoi ky cia cdc kich ban BBKH

TAP CHi KHOA HOC BIEN D81 KHi HAU
S8 5 - Thang 3/2018




Theo két qud trong Hinh 6, dién tich ngdp
trong cac thoi ky twong lai clia céc kich ban
BDKH cling nhu thoi ky nén chiém phan I6n
dién tich khu vuc nghién ctru, dac biét la thoi ky
2080-2099, tuy nhién, ngap lut tai cac vi tri khac
nhau & khu vuc nghién ciru khéng phai xay ra
cung mét thoi diém vi day la cdc ban d6 nguy co
ngap |&n nhat. Do d6, néu xét & tirng thoi diém
thi dién tich ngdp & khu vuc nghién ctru sé nho

hon céc ban d6 nguy co ngap |&n nhat nay.
3.2. Tac d€ng cua BBDKH dén ngap U/t thanh
phé Nam binh

Mirc d6 thay déi tong dién tich ngap va dién
tich ngdp véi do sdu ngap trén 0,5m & thanh
phd Nam Dinh trong céc thoi ky cha cac kich ban
BDKH so véi thoi ky nén dugc thé hién trong
Bang 6, Bang 7 va Hinh 7.

Bdng 6. Thay déi dién tich (ha) nguy co ngép I&n nhdt thanh phé Nam Pjnh rng véi mua thiét ké
10% trong cdc théi ky cua cdc kich badn BDKH so vdi thdi ky nén

Thoi ky Tong dién och ngap Dién och ngap sau >=0,5m
Kich ban RCP4.5 Kich ban RCP8.5 Kich ban RCP4.5 Kich ban RCP8.5
2016-2035 782 686 407 782
2046-2065 764 1.200 201 764
2080-2099 1.700 2.985 892 1.700

Bdng 7. Thay déi dién tich (%) nguy co’ ngép Idn nhét thanh phé Nam Dinh trng véi mua thiét ké
10% trong cdc théi ky cua cdc kich ban BDKH so vdi thdi ky nén

Thoi ky Tong dién och ngap Dién och ngép sau >=0,5m
Kich ban RCP4.5 Kich ban RCP8.5 Kich ban RCP4.5 Kich ban RCP8.5
2016-2035 6,3 5,5 90,0 68,5
2046-2065 6,1 9,6 44,4 188,3
2080-2099 13,6 23,9 197,4 809,1
Thay déi tdng dién tich (%) nguy co' ngap Thay déi dién tich (%) nguy co' ngap Ién
Ié'n nhat thanh phd Nam Dinh so véi nhat (>=0,5m) thanh ph& Nam Djnh so
th&i ky nén v&i thei ky nén
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Hinh 7. Thay déi dién tich nguy co ngép Ién nhdt thanh phd Nam Dinh trng véi mua thiét k€ 10%
trong cdc thoi ky cda cdc kich bdn BDKH so vdi thoi ky nén

Theo két qua tinh toan trong Bang 6, Bang 7
va Hinh 7, mirc d6 thay d6i dién tich ngap trong
thoi ky dau thé ky 21 1a 2016-2035 so véi thoi ky
nén kha twong déng gitra 2 kich ban RCP4.5 va
RCP8.5 déi vai ca téng dién tich ngap cling nhu
dién tich ngap sau trén 0,5m, trong dé, mirc d6

tang dién tich ngap & kich ban RCP4.5 manh hon
so v&i kich ban RCP8.5. Tuy nhién, trong 2 thoi
ky gitra va cudi thé ky 21 la 2046-2065 va 2080-
2099, mirc d6 thay déi dién tich ngap so vdi thoi
ky nén cé sw khac biét 1én gitra 2 kich ban RCP4.5
va RCP8.5, trong dé, kich ban RCP8.5 tang manh
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hon nhiéu so v&i kich ban RCP4.5, dac biét 1a
trong thoi ky cubi thé ky. Trong thoi ky cudi
thé& ky, téng dién tich ngap tang so vdi thoi ky
nén & kich ban RCP4.5 13 1.700 ha (twong tng

lam gia tdng téng dién tich ngap so v&i thoi ky
nén thém 13,6% & kich ban RCP4.5 va 23,9% &
kich ban RCP8.5; dién tich c6 d6 sau ngap trén
0,5m tang rat manh so véi thoi ky nén, tang toi

197% & kich ban RCP4.5 va 809% & kich ban
RCP8.5 trong thoi ky cudi thé ky.

Cac két qua danh gid tdc dong cha BDKH dén
ngap lut & thanh phé Nam DPinh sé& 1a co s& quan
trong cho cac nha quan ly cling nhu cdc nha quy
hoach cé birc tranh rd nét vé tac dong cla BDKH
dé c6 thé dua ra dugc nhirng gidi phap quan ly
phlu hop va 16ng ghép duwoc BDKH vao nhitng
lut & thanh ph6 Nam Dinh, dién tich ngdp lut cé quy hoach clia thanh ph& Nam Binh trong twong
nguy co tdng manh, dic biét |a trong thoi ky cudi lai gop phan gidm nhe nhirng thiét hai do BDKH
cla thé ky 21. Sy gia tang lvgng mua cé nguy co gay ra.

13,59%) va & kich ban RCP8.5 la 2985 ha (twong
rng 23,87%); dién tich ngap sau trén 0,5m tang
so v&i thoi ky nén & kich ban RCP4.5 13 892 ha
(twong &ng 197,39%) va & kich ban RCP8.5 la
3656 ha (twong irng 809%);

4. Két luan
Bién ddi khi hau cé tac ddng manh dén ngap

Tai liéu tham khao
1. B6 Tai nguyén va Mai trwdng (2016), Kich bdn bién déi khi hdu va nwde bién déng cho Viét Nam,
Nha xuat ban Tai nguyén - Mdi trudrng va Ban do Viét Nam, Ha Noi;
2. Uy ban nhan dan tinh Nam Dinh (2011), K€ hoach hanh déng trng phd vdi bién déi khi hdu cua tinh
Nam Dinh giai dogn 2011 - 2015 tdm nhin 2020.
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bstract: One of the impacts of climate change is the increase in flooding level that causes serious
damages to people and property, especially in urban areas. Cities, where having high density of population
and concentrating important activities of economy as well as the centers of politic, culture and economic,
are more prone to be vulnerable to society, economic, environment, infrastructures, to name but a few;
therefore, it is necessary to assess the impacts of climate change on urban flooding. The assessment will
be the base that supports managers to make decisions related to climate change adaptation and helps
planners to have a clear overview about the impacts of climate change on urban areas. This article shows
results of the assessment of climate change impacts on flooding in Nam Dinh city. By using MIKE URBAN,
MIKE21, and MIKE FLOOD models, the study created flooding maps of 10% design rainfall for the baseline
period (1986-2005) and for three future periods (2016-2035, 2046-2065 and 2080-2099) under two climate
change scenarios (RCP4.5 and RCP8.5). The results show that the flooding level in both RCP4.5 and RCP8.5
scenarios will increase and be higher than that in baseline scenario, of which the level of RCP8.5 scenario will
cause larger urban flooding in the last two periods.

Key words: Climate change, Inundation, Nam Dinh city.
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