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Abstract: The paper presents a number of results of flooding depth assessment in Phu Loc district,
Thua Thien Hue province according to separate causes in case of climate change. The risk of
flooding in Phu Loc is determined by 3 causes: Rivers at high stages can inundate the unprotected
upstream part of the area and overflow the River dikes (fluvial flood), Heavy rainfall which cannot
be effectively drained can cause inundation (pluvial flood) and Strong storms at sea occurring at
high tide can raise water levels by several meters and overflow the sea dike (coastal flooding). Based
on these three causes, the study evaluates the risk of flooding for separate causes with return periods
of 10, 30, and 100 years in combination with climate change scenarios (MONRE, 2016). Sea level
rise and rainfall and flow are expected to increase in 2030 and 2070. Mike Flood model is used as a
scenarios calculation tool after calibrating and validating model parameters with Nash - Sutcliffe
indicators at Kim Long and Phuc Oc stations achieved quite good results (0,95; 0,96; 0,86 and 0,70)
and compared flooded area with satellite images. The impact of these three flood risks on Phu Loc
is almost the same, with the overall flooding area increasing due to climate change with an increase
of 1% to 5%.
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Panh gi hiém hoa Iii lut tai huyén Pha Loc,
tinh Thira Thién Hué trong boi canh bién doi khi hau

Nguyén Kim Ngoc Anh”, Nguyén Hong Thuy, Nguyén Bach Tung

Trueong Dai hoc Ighoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi,
334 Nguyen Trdi, Thanh Xuén, Ha N¢i, Viét Nam

Nhan ngay 15 thang 9 nam 2020
Chinh sira ngay 26 thadng 01 nam 2021; Chap nhan ding ngay 08 thang 02 ndm 2021

Tom tat: Bai béo trinh bay mot sé két qua danh gia hiém hoa 1ii lut tai huyén Phi Loc, tinh Thira
Thién Hué theo cac nguyén nhan khéc nhau trong bdi canh bién d6i khi hau. Nguy co ngap lut tai
Phi Loc dugc xac dinh gom 3 nguyén nhan: do lii séng tran bd, do muwa 16n noi tai, do nude bién
dang két hgp mua trong bio. Xuat phét tir 3 nguyén nhan nay, nghién ciru danh gia kha nang ngap
lut tng véi mai nguyén nhan véi cac chu ky lap lai 10, 30, 100 nam két hop véi céc kich ban bién
di khi hau (Bo Tai nguyén va Moi truong, 2016): muc nuéc bién dang va lwong mua va luu luong
du kién ting trong nim 2030 va 2070. M6 hinh Mike Flood duoc sir dung 1a cong cu tinh todn cac
kich ban sau khi hi¢u chinh, kiém dinh bo thong sé md hinh véi chi tiéu Nash - Sutcliffe tai tram
Kim Long va Phtic Oc dat két qua kha tdt (0,95; 0,96; 0,86 va 0,70) va so sanh dién ngap vai anh vé
tinh. Anh huong cia 3 nguy co ngap lut trén dén huyén Phi Loc 12 gan nhu nhau, cac khu vuc ngap
lut tong hop tang do bién dbi khi hau vai ty 16 tang tir 1% dén 5%.

Tur khéa: ngap lut, Pha Loc, kich ban bién ddi khi hau.

1. Mé dau

Tinh Thira Thién - Hué thudng bi ngap lut
dic biét cac 1a thanh phd/ huyén triing thap, ven
bién. Huyén Phu Loc 1a mot huyén ven bién, nim
& cyc nam cia tinh Thira Thién Hué, giap Bién
Dong vé phia dong va déo Hai Van & phia nam,
1a noi thudng chiu anh hudng ning né cta mua
l6n, bao va 1d lut. Huyén Phu Loc c6 dién tich
72.036 ha, huyén bao gém hai thi trin Ling C6
va Phu Loc va muoi sau xa [1] (Hinh 1).

Hé thong song Phu Loc phan b tuong d01
déu khap huyén. Hau hét cac con song va sudi
bat ngudn tir cac ngon nii phia bac va sudn phia
dong ctua diy Bach Ma va chay tir tdy sang dong.
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Hinh 1. Khu vuc huyén Phi Loc.
Nhitng con séng nay chay tir nai va ddi dén
dong bang hep bi chdn bdi con cat trude khi do
ra bién. Cac con song chinh & huyén Phu Loc la
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song Trudi, Bu Lu va Cau Hai, cing v&i nhiéu
dong sudi nho nén luong nuéc kha doi dao.
Ngoai ra, & day c6 nhitng ddm phé 16n nhu dam
Cau Hai (11.200 ha) ndi véi bién qua cira Tu
Hién va dam Lap An (1.500 ha) ndi véi bién qua
vinh Lang Co.

DPénh gia hiém hoa 1ii lut cho khu vuc huyén
Phu Loc 1a viée cip thiét. Cac nghién ctru trong
va ngoai nude o lién quan danh gia hiém hoa I
lut nhu:

S. Mosquera-Machado va Sajjad Ahmad
(2007) [2] da d4nh gia hiém hoa 1ii Iyt do song
Atrato & Quibdo, phia tiy bic Colombia bing
cic ky thuat mo hinh théng ké (Gumbel va
GRADEX), m6 hinh thuy lyc (HEC-RAS) va Hé
thong thong tin dia 1y (GIS). Tac gia xdy dung
ban d6 hiém hoa i lut v&i cac chu ki 10, 20 va
50 nam tir d6 thdy duoc ving ngap lut & bo Tay
song nhiéu hon bd Pong va do siu ngdp o cac
khu vue.

Y. Keokhumcheng va cac tac gia (2012) [3]
d3 tap trung vao so sanh danh gia hiém hoa 1ii lut
tu mo hinh mé phong ngap lut (Mike Flood) va
trén 1 lut xay ra vao thang 11 ndm 2011 tai khu
vuc san bay qudc té Bangkok, Thai Lan. T4c gia
xéc dinh cac khu vuc bi ngip theo phan cip do
ngép lut.

Pankaj Mani va cac tac gia (2014) [4] da st
dung mé hinh thity dong luc két hop 1 chiéu va
2 chiéu xay dung cac kich ban mo phong ngip
lut khu vuc phia Bac An 6. Tir d6 tac gia danh
gi4 hiém hoa 1@ Iyt cho ving va ha du, phan cip
hiém hoa Iii lut,...

Tran Ngoc Anh va cic tac gia (2012) [5] da
md phong ngap lut v6i cac kich ban mua tan suat
1%, 5%, 10% bang cong cu md hinh Mike Flood,
tor d6 dénh gid nguy co ngap lut cac khu vuc
triing trén dia ban tinh Hung Yén v6i san phim
duoc thé hién dudi dang ban dd ngap lut.

Nguyén Pinh va céc tac gia khac (2013) [6]
da ung dung mo hinh HEC-HMS va HEC-RAS
dé nghién ctru mo6 phong dong chay 1d luu vuc
song Huong.

bang Dinh DPuc va cac tac gia (2013) [7] da
xay dyung ban db tinh d& bi ton thuong gay ra boi
ngép lut cho luu vuc song Nhué Pay dua trén
cong thire: Ton thuong 1ii = Sy phoi nhiém — Kha

ning chdng chiu. Trong d6 su phoi bay ciia cac
ddi tuong trude i, ngdp lut dugce thanh 1ap dua
trén ban d6 hiém hoa 1, ngdp lut va ban dd sir
dung dat. Tac gia di xac dinh ban d6 hiém hoa
I, ngap lut co thé duoc danh gia thong qua cac
chi s6 co ban nhu ban db ngap lut, thoi doan I,
van toc 1d, xung luong lii (1a tich ctia myc nudc
1i va van tbc 1), vat liéu trong dong 1i (tram
tich, mubi, cac chat hoa hoc, nudc thai va dat
da),... Trong cac yéu t6 d6 thi do sdu ngap lut,
van tdc dinh 14, thoi gian ngap lut déng mdt vai
tro quan trong trong viéc xac dinh cac thiét hai
vé 1. Cac ban dd nay 1a két qua dau ra cia mo
hinh thuy lyc.

Nguyén Thanh Son va cic tac gia (2016) [8]
da xay dung bd ban dd ngdp lut, do phoi nhiém,
tinh nhay dya trén két qua img dung mo hinh
Mike md phong ngap lut luu vue song Bén Hai -
Thach Han véi cac tran 1i thiét ké. Nguyén
Thanh Son va céc tac gia (2016) [9] da phan tich
tinh hinh ngp tng va i lyt mién ha du luu vuc
song Lam chi ra can giai quyét bai toan bang mo
hinh thiy van va thay luc cho 3 truong hop: mua
1 tu nhién, mua I c6 anh hudng cua hd chia va
mua i khu vuc do thi,...

Bai b4o nay danh gia hiém hoa lut tai huyén
Phu Loc theo cac nguyén nhan chinh gy nén
gf”)m: 10 song tran bo, mua 1én ndi tai, va nude
bién dang két hop mua trong bdo s dung mo
hinh Mike Flood véi cac kich ban tinh toan cé
xét dén bién ddi khi hau.

2. Phwong phap va dir liéu

2.1. Gioi thieu md hinh Mike Flood

Céc cong cu md hinh thiy dong luc hién nay
1a phuong phap dang dugc st dung rong réi dé
danh gia nguy co ngap lut do tinh wu viét vé kha
nang mo ta chinh xac qua trinh 1i theo thoi gian,
phan b theo khong gian ctia cac yéu td dong luc
va dac biét cho phép tinh toan du bdo, moé phong
theo cac kich ban thay ddi trén bé mat luu vuc
hodc danh gia tac dong ciia cac hoat dong kinh té
x4 hoi dén tinh hinh ngap lut trong khu vurc nghién
ctru. Trong s6 cac md hinh thiy dong luc hién co,
Mike Flood do Vién Thuy luc Pan Mach.
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(DHI) phat trién 1a mot bo mo hinh thiy luc
cho phép két ndi 1-2 chiéu dé tan dung hiéu qua
tinh toan ctia mo hinh 1 chiéu ciing nhu kha ning
mo phong 2 chiéu trén dong bang ngap 1i [5]. Bé
danh gia cac khu vuc ngip lut cho khu vuc
nghién ctru nay, phan mém mo hinh 1-2D Mike
Flood [10] duoc st dung dé md phong dong chay
trong cac kénh, sdng (1D Mike 11 [11]) va trén
bai ngdp 1t (2D Mike 21 [12]). M6-dun MIKE
NAM [11] di duogc sir dung dé mo phong dong
chdy cho bién trén va bién gia nhap khu gitra.

2.2. Dir liéu va mo hinh hoa ngdp lut

i) Dir liéu

Khu vyc nghién ctru nam & ha luu luu vuc
song Huong, c6 két ndi thiy luc v6i nhiu song
va bii ngap lii, cic dam pha ven bién, do do,
mién tinh cia mo hinh thiy lyc 1D va 2D da
duoc md rong ra toan bd mang ludi song cua
song Huong;

Dit liéu dia hinh: st dung dit li€u dia hinh ty
1& 1:10:000, do cuc Po dac, Ban do va Thong tin
dia ly Viét Nam, B Tai nguyén va Moi truong
thue hién, dé tao mo hinh sé d6 cao DEM) véi
d6 phan giai 30 m x 30 m cho toan b huyén Phu
Ldc. Ngoai ra, cao trinh cac dé ¢ cac khu vuc sau
day dugc dwa vao mo phong: tiy pha Cau Hai,
dong pha Cau Hai, dong pha bong [13];

Dir liéu anh vé tinh: do thiéu thong tin vé li
lut d& danh gia dién ngap md phong bang mod
hinh, hai canh anh vé tinh LandSAT d3 dwoc thu
thap vao ngay 13 thang 9 nam 2016 va ngay 10
thang 11 nam 2017 dé trich xuét dién ngap trong
khu vuc nghién cuu;

Dit liéu mat cét séng: dir liéu cat ngang (trir
song Bu Lu) dugc tham khao tir [14]. D liéu
mit cit trén song Bu Lu da dugc trich xudt tir ban
dd dia hinh ty 1¢ 1/10.000 do Cuc Po dac, Ban
dd va Thong tin Dia Iy Viét Nam cung cap;

S4 liéu khi twong thuy vén: luong mua ngay,
muc nudce tai tram Kim Long (1977-2000, 2008-
2018), lvong mura trong cac tran bao tai tram Hl}é
(1915-1925, 1960 - 1997 va 2008-2018) Phu Oc
(1977-2018) va Hué (1977-2018); Iuu luong
va myc nudc ngay tai tram Thuong Nhat
(1981-2018);
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Hinh 2. Mang luéi tram thiy van
va khi tugng trong khu vuc.

ii) Thiét 1ap m6 hinh

Mién tinh toan ctia mé hinh thuy lyc 1D bao
gom cac song: O Giang, O Lau, Bo, Hitu Trach,
Ta Trach, Huong, Pai Giang, Trudi, séng Bu Lu
va cac dam, pha: Tam Giang, Thay T, Ha
Trung, Cau Hai, va Lap An (Hinh 3). Céc bién
trén dugc tinh todn mé phdng tr mé hinh mo
hinh MIKE NAM tai My Chanh, C6 Bi, Binh
Pién, Duong Hoa, BU Lu va cac gia nhap khu
giita. Puong qua trinh muc nude triéu duoc tinh
toan bang cach sir dung cic hing s diéu hoa
thity tridu ciia ving bién khu vyc tinh Thira
Thién Hué, cac truong hop nudc dang trong béo,
dugc st dung lam bién dudi;
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Mién tinh toan 2D dugc xac dinh trén dién
ngédp 16n nhét trong lich st va dugc moé rong
thém dé mién tinh co thé bao phu duoc ca nhitng
kich ban ngap Iut 16n trong tuong lai. Mién tinh
sir dung ludi phi cdu tric voi dién tich phan tir
nho nhat 1a 500 m?, tong sb phan tir tinh toan 1a
855.475 phéan tir, dam bao do chi tiét dé mo
phong ngap lut (Hinh 4). Phan mém MIKE
FLOOD sau d6 di dugc sir dung dé két ndi mo
hinh 1-2D (Hinh 5);
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[m]

EEIRPIER, R s S
; ! Bathymetry [m]
.Above 8
B s s
B 46
1030000 - {0 LRI oo i
| = o2
f ( ’ 2- 0
180000 F-------oeee oo Y AN i
| ' 5- 4
j 3-8
8

L .

R

1800000 j peee =k

&
=2

] Undefined Value:

B e S o o
740000 760000 780000 800000 820000
[m]

Hinh 5. Két ndi 1-2D trong phan mém
MIKE FLOOD.

iii) Hiéu chinh va kiém dinh md hinh

Tran [ tir 04-10/11/2017 da dugc su dung dé
hiéu chinh mé hinh. Két qua cho thiy, sai s6 dinh
1ii 14 0,09 m tai tram Pha Oc, 0,04 m tai tram Kim
Long véi ciing thoi gian xuat hién dinh 1ii (Hinh 6).
Chi s6 Nash-Sutcliffe [15] tai cac tram Pha Oc
va Kim Long 1a 0,95 va 0,96, dat mic rat tot;

Vung ngap dugc mo phéng bai mo hinh tuong
tu nhu viing dugc léy ttr anh v¢ tinh (Hinh 7);

[0 i

Hinh 6. Muc nudc tinh toan va thuc do
tai Kim Long thang 11 nam 2017.

Dién tich ngdp vao 10/11/2017 (két qua ctia mo hinh)

Hinh 7. Dién tich ngép do tir anh vé tinh va tinh toan
tir mo hinh trong tran 1d thdng 11/2017.
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Dién tich ngap vao 13/9/2016 (theo mo hinh)

Hinh 8. Dién tich ngép do bdi anh vé tinh va tinh
toan tir mo hinh vao thang 9 nam 2016.

Tran 10 tor 12-14/9/2016 dugc str dung dé
kiém dinh mé hinh. Két qué cho théy, sai s6 dinh
1i 12 0,04 m tai tram Pht Oc va 0,02 m tai tram
Kim Long. Chi s6 Nash-Sutcliffe tai tram Phu
Oc va Kim Long tuong tng 14 0,86 va 0,70, déu
dat loai tdt;

Két qua cho thiy sy tuong dong giita khu vuc
ngap lut dugce tinh toan va mirc d6 ngap duogc lay
tur dir liéu hinh anh v€ tinh trong cung thoi gian;

Mo hinh cho thdy mét su twong dong tt gitra
két qua mo phong va thuc do trong ca hiéu chinh
va kiém dinh. Do d6, md hinh két ndi 1-2D nay
c6 thé sir dung dé mo phong ngap lut theo cic
kich ban khac nhau.

3. Két qua va thao ludn

3.1. Kich ban tinh toan

_ Nguy co ngép lut tai Pht Loc dugce xac dinh
gom 3 nguyén nhan: do lii song tran bo, do mua

16m ndi tai, do nudce bién dang két hop mua trong
b&0. Xuét phat tir 3 nguyén nhan nay, nghién ctru
s& d4nh gia kha ning ngap lut img véi moi nguyén
nhan véi cac chu ky 1dp lai 10, 30, 100 nam.

St dung cac kich ban bién doi khi hau: myc
nude bién dang, luong mua va luu lwong du kién
tdng trong nam 2030 va 2070. Luwgng mua tang
d3 noi suy dén cac nim 2030 va 2070 tai Pha Loc
12 15% va 35% so voi giai doan nén [16].

Dua trén cac quy tic trong Quyét dinh 2482/
QD-TCT ngay 30/12/2015 [17], khi muc nudc
tai cac hd chtra thuong nguén (Binh bién,
Huong Dién va Ta Trach) dat myc nudce thiét ké,
chu dap s& van hanh cic ctra xa tran dé dam bao
rang luong xa bang luong dén nghia 1a trong
nhing trudng hop nay, cac hd chira khong co bat
ky anh huong nao dén dinh 1ii. Biéu nay cung cb
chit ch& cho phwong phép trong thiét lap mo
hinh ngap lut khong xét dén anh huong ho chia.

Dé thiét 1ap cac kich ban mo phong, cac diéu
kién bién duogc xac dinh nhu sau:

i) Diéu kién bién trén

- Pbi vai cac kich ban 1 séng: cac gi tri
luu luong bién trén Grng véi chu ky 1ap lai 10, 30,
100 nam duoc tinh toan dya trén phan tich chudi
s6 liéu luu lwong tai tram thuy van Thugng Nhét
tur nam 1981-2018;

- Pbi voi cac kich ban do mua 16n va nude
dang: Iuu luong bién trén iy bang luu lugng
trung binh trong cac con bdo da d6 bd vao Phu Loc
va khu vuc 1an can trong thoi gian tir 1969 - 2018;

ii) Diéu kién bién dudi

- Béi véi cac kich ban 1i séng va mua 16n:
st dung myc nuéc triéu trung binh nhiéu nam tai
khu vyc Phu Loc. Muc nudce trung binh theo QD
s6 1790/QD-BTNMT ngay 06/6/2018 [18];

- Bbi voi cac kich ban nudc dang trong bio:
su dung muc nudc dang voi cac chu ky lap lai
10, 30, 100 nam theo TCVN 9901-2014 [19];

iii) Diéu kién mua

- Péi voi cac kich ban 1 séng: lugng mua
duogc 14y bang lwong mua trung binh trong céac
tran bo da do by;

- Déi véi cac kich ban mua 16n ndi tai: sir dung
cac gia tri mua thiét ké véi cac chu ky lap lai 10,
30, 100 nam. Cac gia tri nay dugc tinh toan dua
trén tai liéu mua 3 ngay 16n nhat tai Phii Loc;
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cac tran bao da do bo.

Dua trén cac lya chon ne}y, nghién ctru tién
hanh m6 phong véi 18 KB t6 hop theo cac diéu
kién bién dau vao khac nhau (Bang 1, Bang 2).

Bang 1. Thong tin kich ban trung han (2030)

Chu
Tén kich ky lap | Diéu kién biéu kién
i ban Ng(l;y lai bién trén bién dudi, Luong mua (mm)
(nam) muc nudc (m)
T Muc nuée Ngay 1 | Ngay2 | Ngay3 | Téng
Luu luong Nudc dang va
1A-RCP Li (T=10): triéu trung
1 8,5-2030 | song 10 Q=1132 binh: 27,98 110,31 67,11 205,40
mé/s H=93 cm
Luu luong Nudc dang va
2A-RCP | Mua trung binh | triéu trung
2 8,5 - 2030 lon 10 trong bio: binh: 283,58 | 398,10 | 129,31 | 810,99
Q=220 m¥s | H=93 cm
, Luu luong .
Nudc X Muc nuéc
g | SA-RCP 1 | 10 | Wungbinh il (t=10): | 27.98 | 110,31 | 67,11 | 20540
8,5-2030 dan trong béo: H=124 cm
g Q=220m¥s |
Luu luong Nudc dang va
1B-RCP Li (T=30): tridu trung
4 8,5-2030 | song 30 Q=1341 binh: 27,98 110,31 67,11 205,40
mé/s H=93 cm
Luu luong Nudc dang va
2B-RCP | Mua trung binh | tridu trung
5 8,5 - 2030 lon 30 trong bio: binh: 364,70 | 499,73 | 165,92 | 1030,35
Q=220 m¥s | H=93 cm
. Luu lugng .
Nudc . Muc nudéc
6 | SB-RCP | s | g0 | rungbinh e T=30): | 27.98 | 11031 | 67,11 | 20540
8,5 - 2030 dan trong béo: H=199 cm
g Q=220m¥s | '
Luu lugng Nuéc dang va
1C-RCP Li (T=100): tridu trung
7 8,5-2030 | song 100 Q=1506 binh: 27,98 110,31 67,11 205,40
md/s H=93 cm
Luu luong Nudc dang va
2C-RCP | Mua trung binh tridu trung
8 8,5 - 2030 lon 100 trong béo: binh: 428,09 | 559,70 | 249,48 | 123727
Q=220 m3/s | H=93 cm
, Luu lugng .
Nudc N Muc nuéc
g | SC-RCP | sy | 100 | rungbinh e (T=100): | 27.98 | 11031 | 67,11 | 20540
8,5 - 2030 dan trong béo: H=264 cm
g Q=220m¥s | '
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Bang 2. Thong tin kich ban dai han han (2070)

Chu bidy kién biéu kién
TT | Ténkich | Nguy | kylap oL 1 bién dudi,
, ; bién trén ] Lugng mua (mm)
ban co lai Muc nuGc
(nam) (m)
T Muc nuéc | Ngay 1 | Ngay 2 | Ngay 3 | Téng
Nuéc dang
N Luu Iuong N
1| JARCR L g | (7=10): vateu | 3367 | 132,75 | 80,76 | 247,18
8,5 - 2070 song Q=1257 m¥s trung binh:
B H=121cm
Luu luong Nudc dang
2A-RCP | Mua trung binh va triéu
2 8,5 - 2070 I6n 10 trong béo: trung binh: 341,26 | 479,06 | 155,61 | 975,93
Q=244 m3s | H=121cm
Nuéce Luu lugng Muc nuéc
3A - RCP 2 trung binh bién
3 8.5 - 2070 (kj);;n 10 trong bao: (T=10): 33,67 132,75 | 80,76 247,18
9 Q=244 m¥s | H=170 cm
Luu Iugng Nuée dang
4 | 1BRCP | Lu 30 | (T=10): vatried | 3367 | 132,75 | 80,76 | 247,18
8,5 -2070 song Q=1488 m¥s trung binh:
B H=121 cm
Luu luong Nudc dang
2B-RCP | Mua trung binh va triéu
5 8,5-2070 I6n 30 trong béo: trung binh: 438,88 | 601,37 | 199,67 | 1239.92
Q=244 m3s | H=121cm
Nuéc Luu lugng Muc nuéc
3B -RCP 2 trung binh bién
6 | 85-2070 g;zn 30| trong bio: (T=30): 33,67 | 132,75 | 80,76 | 247,18
9 Q=244 m¥ls | H=227 cm
Luu Iugng Nude dang
7 | JORCP LB gy | (=100 | VAU | 3367 | 132,75 | 8076 | 247,18
8,5 -2070 sbng Q=1672 m¥/s trung binh:
B H=121 cm
Luu lwong Nudc dang
2C-RCP | Mua trung binh va triéu
8 8,5-2070 I6n 100 trong béo: trung binh: 51516 | 67354 | 300,22 | 1488,92
Q=244 m3s | H=121cm
Nuéc Luu lugng Muc nu6c
3C-RCP 2 trung binh bién
9 | g5 - 2070 g;:]n 100 | 41ong bio: (T=100): | 3367 | 13275 | 8076 | 247.18
9 Q=244 m¥s | H=292 cm

3.2. Két qua nhém kich ban trung han (2030)

Mb hinh thiét 1ap véi cac diéu kién bién cia
cac kich ban dugc xac dinh cho nam 2030.

Nhimng két qua nay cho thdy, & Phii Loc cac
nguyén nhan giy ra ngédp lut 1a nhu nhau, ngap

do mua, ngap do song va nudc bién dang déu
quan trong mdc di lugng mua cuc 16n c6 thé co
tac dong nhiéu hon mot chat so voi nhiing
nguyén nhan khéc (Hinh 9).

Déi véi cac kich ban ngap lut do 1ii song, hé
thdng dé séng & Phit Loc chi ¢6 thé bao vé chong
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1i v6i chu ky lap lai dudi 10 nam va d6i véi li
16n hon, la tran dé. Dién tich bi ngdp khoang
12.771 ha trong chu ky lap lai 10 nam, khoang
12.806 ha trong chu ky 1ap lai 30 nam va khoang
12.904 ha trong chu ky Iap lai 100 nam (Hinh 9).

Dbi véi cac kich ban ngap lut do mua 16m,
ngap lut xay ra trong dé do héu qua cua mua 16n
cuc bo. Pbi véi lwgng mua c6 chu ky lap lai 10
nam, dién tich ngdp ctia Phu Loc la khoang
13.262 ha, trong khi ddi véi chu ky 30 nam, con
sd twong tmg 14 khoang 13.310 ha. Déi véi chu
ky 100 ndm, dién tich ngap 1a 13.353 ha (Hinh 9).

Dbi véi cac KB nude bién dang, két qua cho
thdy dién tich ngap t6i da nho hon so voi hai kich
ban trudc d6, dién tich ngap trong chu ky lap lai
10, 30 va 100 nam lan lugt 1a 12.720 ha, 12.819
hava 13.171 ha (Hinh 9).

Dién ngap Ién nhat thdi doan 2030

m05-10

< 2500
200 10-20
g
o 20-30
0 030-40
1=

1A- 18- - 1B-  20-  3A-  3B- 3C-
RCP8.5- RCPB.5— RCP8.5- RCP8.5- RCP8.5- RCPB.5- RCP8.5-RCP.5- RCPE.S-  W>50
2030 2030 2030 2030 2030 2030 2030 2030 2030

Kich ban

Hinh 9. Dién ngap lon nhét thoi doan 2030.

Dién ngap tong cdng I&n nhat thai doan 2030

5000
4500
4000
m02-05
= 3500
£ m05-1,0
3 3000
g& 2500 10-2,0
&g 2000 20-30
0 1500
m30-40
1000
500 u4,0-50
0 | . | . [ m>50
10 ndm 30nam 100 nam
Chu ky ldp lai

Hinh 10. Dién ngap tong cong 1on nhit tai Pha Loc
trong kich ban trung han.

Dién ngap lén nhat thai doan 2070

6000
5000

E 00 102-05

s m05-10
S 3000

c 10-20
@ 2000

o 20-30
1000

w30-40

0 n- 1.
140-50

1A- 18- 1C- 2A- 28— 20- 3A- 3B- 3~
RCPB.5-RCP8.5-RCPB.5-RCP8.5-RCPE.5-RCP8.S-RCPB.SRCPE.S-RCPES-  W>50
2070 2070 2070 2070 2070 2070 2070 2070 2070

Kich ban

Hinh 11. Dién ngap 16n nhat thoi doan 2070.

Dién ngdp tong cong I6n nhat thei doan 2070

6000
5000
H02-05
Ezmoo 505-10
=
2 3000 10-20
@
L)
20-30
< 2000 o
&z w30-40
r31000 o
H4,0-50
0 L I— I- n>50
10ndm 30ndm 100 ndm
Chu ky lap lai

Hinh 12. Dién ngap tong cong 16n nhat tai Ph Loc
trong kich ban dai han.

Danh gia dién ngap 16n nhat:

Két qua cua tat ca nguyén nhan gy ngap lut
bao gdbm ngap do mua, ngip do lii séng va nuée
bién dang trong cung chu ky 1ap lai dugc tong
hop bang cach st dung d¢ sau ngap tdi da & mdi
diém lu6i dé tim do sau ngép nuoc dai dién cho
tan sudt thong ké nay.

Céc khu vyc ngap toi da véi chu ky lap lai
10, 30 va 100 nam duoc thé hién trong Hinh 10.
Két qua cho thay, trong giai doan 2030, dién tich
ngap trong chu ky lap 10 nam Ia 13.385 ha, dién
tich ngap chu ky lap lai 30 ndm va chu ky lap lai
100 nam lan luot 14 13.438 ha va 13.784 ha. Cac
x4 va phuong c6 dién tich ngap lut 16n bao gém:
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Loc An, Loc Tri, Loc DPinh, Loc Tién, (Hinh 10,
Hinh 13a, 13b, 13c).

3.3. Két qud nhém kich ban dai han (2070)

Dbi vé6i cac kich ban ngap do lii song, dién
tich bi ngép lut 1a khoang 13.058 ha tuong Uing
chu ky 1ap lai 30 ndm va khoang 13.100 ha twong
g thoi gian 13p lai 100 ndm (Hinh 11). D6i v6i
cac kich ban do mua 16n, dién tich ngdp nudc cua
Phu Loc 1a khoang 13.371 ha, 13.449 ha va
13.505 ha cho cac khoang chu ky 1ap lai 10, 30
va 100 nim (Hinh 11). Két qua kich ban ngép do
nudce bién dang cho thay dién tich ngap ting nho

BAN DO NGAP LUT KICH BAN 2030 - 10 NAM

PHU LOC - THUA THIEN HUE

BAN DO NGAP LUT KICH BAN 2030 - 30 NAM

o

hon so v6i ving ngdp do mua 16n, vi dién tich
ngdp trong thoi gian chu ky 10, 30 va 100 ndm
lan luot 1a 13.064 ha, 13.228 ha va 13,571 ha
(Hinh 11). Cac khu vuc bi ngdp lut nay 16n hon
mot chit so voi cac kich ban trung han.

Panh gia mirc ngap 16n nhit:

Két qua cho thiy, trong giai doan 2030, dién
tich ngép trong chu ky 1dp lai 10 nam la 13,551
ha, trong chu ky 1ap lai 30 nam, con sé nay la
13.769 ha va trong chu ky 1ap lai 100 nam, con
sO nay 1a 14.425 ha. Cac xi va phuong c6 dién
tich ngap 16n 1a Loc An, Loc Tri, Loc Dién, Ldc
Tién, (Hinh 12, Hinh 13d, 13e, 13f).

PHU LOC - THUA THIEN HUE

.
o e

Tt o A Chi

Tt o A

a) Dién ngap kich ban 2030 chu ky 10 nam.

BAN DO NGAP LUT KICH BAN 2030 - 100 NAM

PHO LOC - THU'A THIEN Hug

- -
3 CHU THICH

T

- OO nglo e |
va

wren Q) c—

b) Dién ngap kich ban 2030 chu ky 30 nam.

BAN DO NGAP LUT KICH BAN 2070 - 10 NAM

B W

¢) Dién ngap kich ban 2030 chu ky 100 nam.

d) Dién ngép kich ban 2070 chu ky 10 nam.
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BAN DO NGAP LUT KICH BAN 2070 - 30 NAM

PHU LOC - THUA THIEN HUE

BAN DO NGAP LUT KICH BAN 2070 - 100 NAM PHULOC - THUA THIEN HUE

Thnk 0 A Chid ©

CHU THCH
e geion DO SIUngID I |©
. X

Thank 0 b Chbf 0

e) Dién ngp kich ban 2070 chu ky 30 nam.

f) Dién ngap kich ban 2070 chu ky 100 nam.

Hinh 13. Dién tich ngap tong cong tai Phit Loc cho kich ban trung han va dai han.
So sanh dién ngép gitra két qua trung han (2030) va dai han (2070).

16000
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02030
8 2070
0

0 F30 FO0 Clo C30 C1o0
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8
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=2
=

Inundated area [ha]
=
=
=4

=

=]
g

Hinh 14. So sanh di¢n tich ngap lut (F: do 10 song,
P: 1t do mua, C: 1t do nude bién dang)
vao 2030 va 2070.

16000

14000

12000
]\.C\.L
B2030
8000 u2070
2000
0

Inundated area [h u]
= om owm
g2 2 2

=

Hinh 15. So sanh diép tich ngép cho ndm 2030
va 2070 (Két qua tong hgp).

Anh huéng cua ca ba loai nguy co li lut &
Phu Loc rat giong nhau (xem Hinh 14). Tac dong
clia bién d6i khi hau dén quy mo ctia cac khu vure
ngap nudc la tuong ddi nho, tir 1% dén 3% trong
chu ky 1ap lai tir 10 dén 100 nam. Cac khu vuc
ngap lut tong hop tang do bién d6i khi hau véi ty
16 tang tir 1% dén 5%.

4. Két luan

Nghién cuu da phan tich ngap lut & huyén
Phu Loc theo cac nguyén nhan khac nhau, ciing
nhu danh gia hiém hoa ngap lut cho cac chu ky
lap lai 10, 30, 100 nam. Ngap do mua c6 mic d
16n nhat & Phit Loc, trong khi d6 ngép do 1ii song
va nude bién dang c6 pham vi nho hon. Mot s6
diém néng dugc chi ra trong nghién ctu can
dugc tap trung dé giam thiéu rui ro ngap lut, bao
gom céc x&: Loc An, Loc Tri, Loc Dién, Loc
Tién. Trong giai doan dén nam 2070 (kich ban
RCP8,5) lugng mua c6 thé ting khoang 20%,
muyc nude bién ting khoang 28 cm so véi giai
doan dén nam 2030 (giai doan nay co6 thé duoc
coi 1a khi hau hién tai) va diéu nay dan dén sy
gia tang mirc d6 ngdp lut & huyén Phi Loc.

Kién nghi: tir cac ket qua da dat duoc dé xuat
hudng nghién ctru tiép theo md rong ving danh
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gi4 nham nghién ctru rui ro 1ii ving déng bang
song Huong.

Lo1i cam on

Nhom tac gid xin cdm on Dy 4n “Danh gid rti

ro ven bién Viét Nam giai doan 1 va giai doan 2”;
Cam on sy hd trg vé sb liéu, hé thong tinh toan
hi€u néng cao ctia Trung tam Bong luc hoc Thuy
khi Méi truong - Truong Pai hoc Khoa hoc Ty
nhién - Pai hoc Qudc gia Ha Noi dé hoan thanh
nghién ctru nday; Cam on sy hd trg va nhitng gop
¥ quy bau ctia PGS.TS. Tran Ngoc Anh (Trung
tam Pong luc hoc Thuy khi Moéi truong —
Trudng Pai hoc Khoa hoc Ty nhién) trong sudt
qué trinh thuc hién.
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