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PANH GIA TAC PONG CUA NGAP LUT DPEN SU DUNG
PAT NONG NGHIEP O CAC HUYEN VEN BIEN CUA
TINH NGHE AN TRONG BOI CANH BIEN POI KHi HAU

Pd Tién Diing ', Tran Hong Thai *

Toém tit: Bién doi khi hau (BDKH), dac biét la thong qua hién twong ngdp lut hién dang la mot
trong nhitng moi de doa chinh dén cdc ving ven bién ciia Viét Nam. Trong dé, dang chii ¥y la dién
tich dit néng nghiép ciia cac huyén ven bién tinh Nghé An dang chiu nhitng tic dong dding ké boi
hién twong ngdp lut do BDKH gdy ra. Nghién ciru da sir dung mé hinh MIKE 11, MIKE 21 FM dé
ddanh gid mire dg ngdp va cong cu ArcGIS dé phan tich, biéu dién vé mdt khéng gian cdc két qua tinh
todn tir mé hinh thiy dong lwe giip danh gid cdc tae ddng ciia ngdp lut dén sir dung dat nong nghiép
cho cdc huyén ven bién tinh Nghé An trong boi canh BDKH. Két qua cho thdy, nguy co ngdp lut tai
cdc huyén ven bién Nghé An ngay cang gia tang nghiém trong doi véi ca trong hop lii 1%. Cdc dia
ban ngdp nghiém trong nhat la Thanh pho Vinh va cdc huyén Dién Chdu, Quynh Lueu, Nghi Lc. Cu
thé tinh dén thoi ky 2080 - 2099, dién tich c¢6 nguy co ngdp tai Thanh phé Vinh la 42,85%, tai Dién
Chaéu la 27,57%, Nghi Léc va Quynh Lieu ¢ nguy co ngdp thap hon véi khodng 16%.

Tir khoa: Bién doi khi hdu, ngdp lut, Nghé An.

Ban Bién tap nhan bai: 12/01/2017

1. Mé dau

Vi chidu dai 82 km, viing ven bién ctia Nghé
An kéo dai tir Quynh Luu, Dién Chau, Nghi Loc,
thi xa Cira Lo va thanh phd Vinh. Téng dién tich
dat nong nghiép cac huyén ven bién cua tinh
Nghé An chién dén 70% dién tich dat ty nhién
[6, 10]. Pay 1a ving san xuat laa, mua, nudi
trong va danh bat thiy san, ... [6]. Ving nghién
ctru cling 1a ving nam & ha luu song Ca, noi
thuong xuyén chiu anh hudng cua cac tran 1 16n
vao cac nam nhu 1978, 1998, 2002 khién cho
ving nghién ciru chiu anh hudng rat 1on vé kinh
té - x4 hoi [4, 7, 10]. Thém vao do, tac dong cua
BDKH do ting nhiét do trai dat s& giy ra cac tic
dong nhat dinh dén tai nguyén nudc va cac thién
tai lién quan dén nuéce nhu 1 lut va han han cho
vung nghién ctru [7, 9, 10].

Phuong phap mé hinh toan da phat trién
manh mé& nho nhiéu thanh tyu trong nghién ciru
khoa hoc va cong nghé may tinh. Cac mo hinh
thity lyc 1 - 2 chiéu [2, 3] két hgp véi phan mém
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Ngay phan bién xong: 10/02/2017

GIS c6 thé dua ra cac ban do ngap lut voi do
chinh xac cao [9]. Két qua hiéu chinh va kiém
dinh tham s6 mo hinh mé phong ngap lut da
dugc trinh bay trong [9].
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Flanh en tinh

Hinh 1. So d6 ving nghién ciru

Bai bao nay tap trung vao cap nhat kich ban
bién d6i khi hau [5], cac két qua mo phong ngap
lut trt m6 hinh MIKEFLOOD [3] s€ dugc su
dung két hop véi viéc chong chap céac 16p ban d6
hanh chinh, ban d0 sir dung dét... dé xay dung
cac ban dd ngap lut ung véi cac truong hop li
1% (100 nam lap lai) va 5% (20 nam lap lai) tur
do xac dinh duoc nguy co ngap tai vung nghién
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clru g véi cac cip ngap lut khac nhau, ciing
nhu x4c dinh duogc ty 1€ dién tich céc loai dét co
kha niang bi ngdp cho ting huyén nam trong
vung nghién ctru qua céac thoi ky twong lai so véi
thoi ky nén.

2. Phwong phap nghién ctru

Danh gia tac dong cua ngap lut dén st dung
dat nong nghiép trong bdi canh BPKH duoc
thuc hién theo so dd hinh 2. M6 hinh thuy van,
thiry luc dugc str dung dé dénh gia muc do ngap
o tirng khu vuce theo dién, tac dong cua ngap lut

dén cac loai dat trén tung huyén ven bién va hé
thong thong tin dia Iy (GIS) dé trinh bay va biéu
dién vé mat khong gian cac két qua tinh toan tir
mo hinh thiy dong luc 1 - 2 chiéu [2, 3, 8, 9].
Loai két ndi chuan va két ndi bén duoc st dung
dé lién két mo hinh thuy dong luc 1 - 2 chiéu.
Cac tham sb mo hinh d3 dwgc hiéu chinh va
kiém dinh trong [9], theo d6 chi sb Nash—Sut-
cliffe dugc str dung dé danh gia hiéu qua mo
phong ctia mo hinh tai cac vi tri kiém tra déu &
muc 1én hon 0,82.
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Hinh 2. So do tinh todn, danh gid tac déng ciia ngdp lut trong béi canh BPKH

S6 ligu, dit liéu tinh toan

Bén d6 dia hinh ty 1¢ 1: 10 000 duoc str dung
tai cac khu vuc ngép lut, dir liéu nay duoc chuén
hoa va tao thanh dir liéu mo hinh cao d6 sb
(DEM) kich thudc (25x25) m, ban do sir dung
dat ndam 2010 [1], ban d6 mang ludi séng sudi
va h¢ théng luédi tram do khi tugng thuy van.

S4 liéu mua gi0 tai cac tram DBo6 Luong, Vinh,
Con Cuéng, Quynh Luu, Quy Chau, Tay Hiéu
va Tuong Duong tir ngay 20/9/1978 - 5/10/1978
dugc sir dung 1am tran mua i dién hinh d&é mo
phdéng qua trinh mua - dong chay cho thoi ky
nén.

S4 liéu trich 1a gém muc nudc va luu lugng
tor ngay 20/9/1978 - 5/10/1978 tai céc tram thuy
van trén luu vuc gém Dua, b6 Luong, Yén

TAP CHi KHi TUQNG THUY VAN

Thuong, Nam Pan, Chg Trang, Bén Thuy va
Linh Cam va myc nudc gio tai tram Ctra Hoi
duoc st dung dé mo phong cho thoi ky nén va st
dung kich ban bién d6i khi hau va nudc bién
dang theo cong bd ciia Bo Tai nguyén va Mbi
truong nam 2016 [5].

Mang ludi song dua vao tinh toan thuy luc
bao gom toan bo dong chinh va cac phu luu
chinh cta vung trung, ha du trong luu vuc song
Ca gdm: Dong chinh séng Ca tir ngd ba Cira Rao
dén cira song (Cira Hoi); Song Hiéu (song Con)
tir tram thuy van Nghia Khanh dén nhap luu vao
song Ca (ngd ba Cay Chanh); Song Giang tu
tuyén Thac Mudi dén nhap luu vao song Ca;
S6ng Gang tir Cau Om dén nhap luu vao séng
Ca; Song Ngan Phd tir tram thuy van Son Diém
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dén nga ba Linh Cam; Séng Ngan Sau tir tram
thuy van Hoa Duyét dén ngi ba Linh Cam; Song
La tir Linh Cam dén nhap luu vao song Ca (nga
ba Cho Trang); Séng Cam tir xom 4 xd Nghi
DPdng dén cira Lo; Song Bung tir Bau Du dén cira
Lach Van; Séng Thai tir cau Giat 1 dén cira Thoi;
S6ng Mo tir Diém Truong dén cira Lach Quyén;
S6ng Hoang Mai tir ga Hoang Mai dén cira Con
[9] ; / ’

Tai li¢u mat cat song: SO lugng mat cat ngang
sir dung 1a 298 mat cat bao gém: dong chinh
song Ca c6 157 mit cat, Song Hiéu c6 48 mat

BAI BAO KHOA HQC

cit, song Ngan Phd c6 16 mit cat, song Ngan
Sau ¢6 14 mat cét, song La co 10 mat cét, song
Thai c6 8 mit cit, song Mo ¢6 10 mat cit, song
Hoang Mai c6 12 mat cét, song Bung c6 12 mat
cit va song Cam c6 11 mit cit [9].

Kich ban RCP4.5 do B§ Tai nguyén va Moi
trudong cong bd nam 2016 [5] duoc st dung.
Theo d6, dén nam 2030 tai khu vuc nghién cuu
muc nudc bién dang trung binh 13 cm, dén giira
thé ky 1a 21 cm va cubi thé ky 1a 44 cm so véi
thoi ky co sd. Cac dic trung vé nhiét do va luong
mua dugc trinh bay chi tiét trong bang 1.

Bang 1. Bién doi cuia nhiét do (°C) va lwong mua (%) so voi thoi ky co so

Thoi ky 2016 -2035 2046 - 2065 2080 - 2099
Nhiét d6 (°C)
Trung binh nim 0,7 (0,3+1,1) 1,6 (1,1+2,2) 2,2 (1,5+3,1)
Trung binh mua déng 0,7 (0,3+1,1) 1,6 (1,1+2,2) 2,2 (1,5+3,1)
Trung binh mua xuén 0,7 (0,3+1,1) 1,4 (0,9+1,9) 1,7 (1,1+2,4)
Trung binh mua hé 0,8 (0,3+1,3) 1,9 (1,3+3,0) 2,7 (1,9+3,7)
Trung binh mua thu 0,6 (0,2<1,1) 1,6 (1,1+2,4) 2,1(1,3+3,2)

Luong mua (mm)

Nam 10,2 (2,4+17,7)
Mua dong 12,8 (0,1+25,8)
Mua xuan 2,9 (-2,9+8.,4)

Mua he 13,3 (-2,9+28,6)
Mua thu 10,9 (3,0+18,7)

16,8 (10,6+23,1)
19,8 (3,9+34,7)
11,0 (-2,0:23.5)
52 (-1,1+11,8)
30,6 (20,5+41,0)

18,1 (10,3+26,3)
10,1 (-0,9+20,6)
17,6 (9,1+26,0)
10,9 (0,5+20,5)
26,5 (9,1+45.4)

3. Két qua va thao luin

Trén co s& bd tham sé mé hinh da duge thiét
lap trong [9], trong bai bao nay tién hanh cap
nhat kich ban BDKH méi va tng dung cong
nghé GIS dé danh gia anh huong tong hop cua
BDKH dén ngép lut va dat nong nghiép cua tinh
Nghé An. Cac ban d6 nguy co ngap lut ing véi

Hinh 3. Ban do6 nguy co ngdp lut tai tinh
Nghé An thoi ky nén voi lii 1%

timg thoi ky thong qua két hop giita cac két qua
md phong ciia md hinh chong xép véi cac ban
d6 hanh chinh, ban do sir dung dét. Chiéu sau
ngap dugc phan theo 3 mirc: cdp 1: <0,5 m; cip
2:0,5 1,0 m; va cap 3: >1,0 m. Két qua duoc
trinh bay trong hinh 3, hinh 4, hinh 5, hinh 6 ung
voi 1 1% va 5%

Hinh 4. Ban do nguy co ngdp lut tai tinh
Nghé An thoi ky nén voi lii 5%

TAP CHI KHi TUQONG THUY VAN
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Hinh 5. Ban do nguy co ngdp lut tai tinh
Nghé An thoi ky 2080 - 2099 voi li 1%

Két qua tinh toan dién tich cac ving ngap lut
thong qua ty 1€ dién tich ¢ tung huyén/ thi xa
nam trong ving nghién ciru ¢6 nguy co ngap
theo thoi gian dugc thé hién chi tiét trong

Hinh 6. Ban do6 nguy co ngdp lut tai tinh Nghé
An thoi ky 2080 - 2099 voi lii 5%

bang 2. Nhin chung, toan tinh Nghé An c6 nguy
co ngap lut gia tang manh theo thoi gian, trong
d6 thanh phd Vinh cé kha ning bi ngp lut
nghiém trong nhat

Bang 2. Ti I¢ gia tang dién tich cdc huyén co nguy co ngap lut theo cac thoi ky (%)

b0 sau Tan sut i 5% Tén suit 1 1%

Huyén oy 20162035 20462065 20802099 2016-2035 2046-2065 2080-2099
b <05 0ol 0,01 0,01 0 0.27 6.2
Chan 05 -1 0 0 0,06 0,03 0,1 0.3
> 1 0 0 0 0,52 2 18,61
Nghi S O5 002 0.1 0,29 0 0,23 0,95
Lae 0,5 -1 002 0,03 1.9 0,61 1,05 2,16
' > 1 0,22 0,49 1,36 0,55 2,06 5.17
ounn S 05 002 11 0.8 0,11 1,06 1,97
0,5 -1 072 1,11 1,14 0,68 1,71 1,74
> 1 0,1 0,11 0.3 1,03 3.3 5,97
Thanh < 0,5 0,02 0,27 0,65 0,93 1,67 2,24
phé 0,5 -1 1,03 1,69 1,51 0.36 1,29 3,17
Vinh > 1 0,02 1,69 3.93 1,66 343 4,29
Thixa <05 013 0,13 0,22 0,07 0,31 0,54
Conls 05-1 0 0 0.23 0,1 0,37 0,62
> 1 0.03 0.26 4,48 0.14 0.18 0.51

So sanh véi thoi ky nén thi nguy co ngap lut
ngay cang co xu hudng gia tang theo thoi gian &
cac huyén/ thi xa ven bién cta tinh Ngh¢ An. Két
qua danh gia ti I¢ dién tich cac loai st dung dat
nong nghi€p cd nguy co ngap lut theo tung
huyén qua cac thoi ky (thoi ky nén, 2016 - 2035,
2046 - 2065, 2080 - 2099) d6i voi ca truong hop
18 1% va 1ii 5%, cu thé cho ting huyén nhu sau:

Thi x4 Cua Lo: Ti 1é dién tich dat nong
nghi¢p c6 nguy co ngdp lut cao hon so voi cac
loai dat sir dung phi néng nghiép. Pang ké nhat

TAP CHi KHi TUQNG THUY VAN

1a dit nuoi tréng thuy san nude 1o, mén voi ti 1€
dién tich dat c6 kha nang ngap lut tir 25,6% (thoi
ky 2016 - 2035) + 34,95% (thoi ky 2080 - 2099).
Trong khi trudng hop i 5% céc dat st dung it
nguy co ngdp lut thi d&én truong hop 1 1% dat
dung cho muyc dich nong nghiép con c6 thém dat
¢6 rimg trong san xuat (RST) vdi ti 1& dién tich
ngap 1én t6i 98,36% (thoi ky 2016 - 2035) =
99,06% (thoi ky 2080 - 2099) va dit trong lta
nuée (LUK) tir 5,12% + 7,42%. Dong thoi, dat
mat nudc chuyén dung (MNC) c6 ti ¢ dién tich
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c6 nguy co ngdp 1én téi 80,79% theo sau do 1a
dat ¢ tai d6 thi (ODT) tir 12,18% + 14,25% va
dat & tai nong thon tir 6,46% + 7,32%.

Huyén Dién Chau: Mic du c6 sb dang sir
dung dat co nguy co ngép lut nhiéu trong truong
hop 1it 1% song huyén Dién Chau lai cho thay
tinh hinh ngap lut ¢ truong hop li 5% khong
dang ké voi 12 loai sir dung dat. Trong do, déang
cht y 1a cac dat st dung cho muc dich néng
nghiép véi ti 1& dién tich dat c6 nguy co ngap lut
kha nghiém trong bao gém dét lam mudi (LMU)
tir 43,24% (thoi ky 2016 - 2035) + 77,06% (thoi
ky 2080 - 2099), theo sau d6 1a dit nudi trong
thuy san nude 1o, man tr 10,79% + 45,06%.

Thanh phé Vinh: Dat nong nghiép tuy khong
nhiéu nhung cling c6 ti 1€ dién tich c6 kha nang
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ngap lut kha cao. Cu thé, dat trong cay hang nim
khac (BHK) 1a 65,81% (thoi ky 2016 - 2035) +
77,44% (thoi ky 2080 - 2099), cac dat chuyén
trong laa nude (LUC) 12 39,57% + 63,05% cing
v6i dat chuyén trong laa nudc khac (LUK) la
14,53% = 64,82%. Trong khi d6 cac ving dat co
ti 18 dién tich c6 nguy co ngap lut cao nhat trong
ving dat nong nghiép 1a dat nudi trong thily san
nudc log man (TSL) véi 74,49% (thoi ky 2016 -
2035) + 95,97% (thoi ky 2080 - 2099) cing dat
nudi trong thity san nude ngot (TSN) véi 21,12%
+ 38,69%. Ngoai ra con ¢ dat ¢ rimg trong
phong ho (RPT) véi ti 1 dién tich c6 thé bi ngap
lut tir 38,01% (thoi ky 2016 - 2035) + 45,48%
(thoi ky 2080 - 2099) va dit trong cdy hang nim
khac (HNK) voi ti 1¢ 1a 15,97% + 89,16%.
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Hinh 7. Ti Ié dién tich sir dung dat cé nguy co ngdp lut truong hop lii 1% (a) va 5% (b) tai TP. Vinh

Huyén Nghi Loc: Dat néng nghiép bao gdm
dat trong cdy hang nam khac (HNK) ¢6 ti 1& dién
tich dat co nguy co ngép lut tir 0% (thoi ky 2016
-2035) + 58,57% (thoi ky 2080 - 2099), dat nudi
trong thiy san nudc ngot tir 38,25% + 52,46%
va dat nudi tréng thuy san nudc lg, man tu
35,52% = 48,59%. Bén canh d6, cac vung dét
trong lua nude (LUC va LUK) ciing c6 nguy co
bi ngép lut cao voi ti 1€ di¢n tich 1a 6,61% (thoi
ky 2016 - 2035) + 25,59% (thoi ky 2080 - 2099).
Déi vé6i loai dat rimg, dat trdng rimg phong hod
(RPM) ¢ ti 1€ dién tich c6 kha nang bi ngép lut

la 41,41% (thoi ky 2016 - 2035) + 43,37% (thoi
ky 2080 - 2099), dat c6 ring trong san xuét
(RST) 12 3,51% =+ 5,58% va dét c6 ring trong
phong hd (RPT) 1a 1,36% ~+ 2,29%.

Huyén Quynh Luu: Nhin chung c6 tinh hinh
ngap kha cao trong tuong lai voi 30 loai sir dung
dat nam trong ving anh huong, trong d6 dat
trong lta 12 loai chiu anh hudng nhiéu nhat trong
toan huyén. Cu thé, ti 1¢ dién tich dat c6 nguy co
ngap lut ctia dat trong la nuéc (LUC va LUK)
1a 2,95% (thoi ky 2016 - 2035) + 26,88% (thoi
ky 2080 - 2099), dat trong lta nuong (LUN) la

TAP CHI KHi TUQONG THUY VAN
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36,31% (thoi ky 2080 - 2099). Dong thoi, ti 18
dién tich dét c6 kha nang bi ngap lut cua dat nuoi
trong thily san nudc ngot 1a 12,32% (thoi ky
2016 -2035) + 12,91% (thoi ky 2080 - 2099) va
dat 1am mudi (LMU) 1a 49,06% + 69,1%. Vi
dat ring, dat rimg trong phong ho 13 loai dit co
ti I¢ dién tich c6 nguy co ngap lut cao hon ca tir
4,92% (thoi ky 2016 - 2035) + 5,16% (thoi ky
2080 - 2099), dat trong rimg san xuat (RSM) va
dat co rung trong san xuit (RST) déu khong
dang ké.

4. Két luin

Két qua nghién ctru cho thay, cic huyén ven
bién tinh Nghé An c¢6 nguy co ngap lut nghiém
trong trong twong lai ddi véi ca truong hop 1i
1% (100 ndm lap lai) va 5% (20 nam lap lai).
Nhin chung, ti 1€ dién tich cac huyén c6 nguy co
ngap lut trong tuong lai c6 thé vuot qua muc
10% dién tich huyén. Tinh dén 2100, cac huyén
ven bién co6 murc d6 ngap nghiém trong nhat 1a
thanh phd Vinh (42,85%), Dién Chau (27,57%),
Quynh Luu va Nghi Loc c6 muc do ngap tu

10 + 16%, riéng thi xa Ctra Lo 1a dudi 5%.

Dit nong nghiép tai cac huyén ven bién Nghé
An chiu tac dong 16n bai ngap lut trong bdi canh
BDPKH, nhin chung truong hop 14 1% co ty 1€
dién tich dét c6 nguy co ngap déu cao hon so véi
truong hop 1t 5%. Cu thé, tai thanh phé Vinh co
tinh hinh ngap lut nghiém trong voi cac loai dat
nong nghiép nhat 1a dat nudi trong thily o nguy
co ngap lut 1én t6i 95,97% (tinh dén thoi ky 2080
-2099); dong thoi dat trong laa va dét rimg ciing
c6 the ¢6 t6i 64,82% va 45,48% dién tich dat co
nguy co ngap lut. Loai dat c6 nguy co ngap lut
cao trong tuong lai cia huyén Nghi Loc la
52,46% d6i v6i dat nudi trong thuy san; dét trong
rimg c6 ty 1& dién tich ngap 1a 43,37%; va dat
trong lta co ty 18 1a 25,59%. Huyén Dién Chau
van 1a huyén it bi tic dong hon ca véi khoang
5,35% dién tich dat rimg c6 thé bi ngap lut song
cling ¢6 t6i hon 45,06% dién tich dat nudi trong
thuy san va dat trong laa c6 nguy co ngap lut tinh
dén thoi ky 2080 - 2099.
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ASSESSMENT OF THE IMPACT OF FLOODING TO ARABLE LAND
USAGE IN THE COASTLINE OF NGHE AN IN THE CONTEXT OF
CLIMATE CHANGE
Do Tien Dung !, Tran Hong Thai 2
' The Meteorological and Hydrological Regional Station for Northern Central Vietnam
2 The National Centre for Hydro - Meteorological

Abstract: Floods are one of the most common, dangerous and costly natural disasters, widely
distribute and threaten to life and property in coastal areas in Vietnam. Agricultural lands in coastal
zones in Nghe An province have been putting in jeopardy by flooding. Nghe An's coastal districts are
especially projected to be more adversely sufferred from climate change impacts. There is a need
to identify the flooding risks to agricultural lands in flood-prone areas in Nghe An to support flood
management from high-level planning proposals to detailed design. The study starts by using
MIKEI1l, MIKE 21FM and ArcGIS tool to assess the effects of flooding on agricultural land use.
The results indicate that the floodplain risk in coastal districts of Nghe An is increasing
dramatically in case of flood frequency of 1%. In which, aquaculture and planting lands in Vinh city
is forecasted to be inundated with 95,97% and 64,82% by 2100 respectively.

Keywords. Climate change, floodplain, Nghe An.
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