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Tom tat

1. it van dé

Trong nhitng ndm tré lai day, xdm nhdp mdn la mét trong nhiing thach thirc 16n cho céc tinh mién Trung
Viét Nam néi chung va véi luu vurc séng Vu Gia - Thu Bdn néi riéng duwéi tac déng cda bién déi khi hau va
nuwéc bién dang. Trong bai bao nay, mé hinh MIKE NAM va MIKE 11 d& dwoc st dung dé danh gia qua trinh
Xxam nhap mdn trong mua can theo kjch bdn RCP4.5 cda B Tai nguyén va Mbi trirong Viét Nam ndm 2016
theo céac thoi ky 2016-2035, 2046-2065 va 2080-2099. Trong thoi ki nén (1986-2005), cac két qua cho théy
khodng cach xdam nhdp mén trén séng Vu Gia ung véi dé6 mén 1%. la 16,2km va 12,5km cho dé mén
4%o.Trén soéng Thu Bdn, dé méan 1%. cach cira séng 20,9km va 17,4km cho dé man 4%.. Theo kijch ban
RCP4.5, dén cudi thé ky 21 ném man di sdu hon vao trong dét lién khodng 4,2 - 5,0km so véi kich ban nén.

T khéa: xam nhap man, MIKE11, MIKE NAM, bién déi khi hau, Ivu vic séng Vu Gia - Thu Bn...
Abstract

In recent years, salinity intrusion is a major challenge for provinces in the central of Vietnam in general and
Vu Gia - Thu Bon river basin in particular under climate change - sea level rise scenarios. In this paper,
MIKE-NAM and MIKE 11 are used to simulate the salinity intrusion process during dry season by using
RCP4.5 scenarios for Vietham introduced by the Ministry of Natural Resources and Environment of Vietnam
(2016) for 3 periods of 2016-2035, 2046-2065 and 2080-2099. In the base period 1986-2005, the results
show that the distance of 1%0 and 4%o salinity intrusion is reported at Vu Gia Rivers of 16.2km and 12.5km,
20.9km and 17.4km at Thu Bon River, respectively. According to the scenario RCP4.5, the distance of
salinity intrusion extends into the inland about 4,2-5km compared to the base scenario by the end of the 215t
century.

Keywords: salinity intrusion, MIKE11, MIKE NAM, climate changes, VuGia -ThuBon river basin...
song 16n, ¢o tac dung day nuéc man ra xa bo nén do

Trong nhitng nam tré lai day, nhitng anh huong man ¢ vung cua song thuong nho V& mua can, luu

cua blen d6i khi hau (BDKH) ngay cang rd rét dén
doi song, su phat trién kinh té va 1a thach thirc khong
nho voi cac nha khoa hoc va quan 1y trén thé gidi noi
chung va Viét Nam noi riéng trong van dé thich ng.
O Viét Nam, nhiing dién bién khé luong vé sy
thay doi d6 man cua nudc cac vung cira song do su
thay ddi bt thuong cua khi hau da va dang gy anh
huéng nghiém trong dén nganh san xuit nong ngu
nghiép nhu nhu cau nuéc tudi tidu, nudc sinh
hoat,...[1,2,5]. Trong mot nam, d6 man thay déi theo
mua I va mua can rd rét. Mua 1 khi lugng nuéc
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luong nude song tir thuong luu vé nho, nén nudc bién
tién sau vao noi dia 1am cho d6 min tang 1én.
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Hinh 1. Luu vyc song Vu Gia - Thu Bon
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O ddng bang Bic Bo, d6 man 16n nhat thuong
Xuit hién vao thang 1 dén thang 3, con nho nhat
thuong vao thang vao 8 hodc thang 9. Hé thong song
Vu Gia - Thu Bén, c¢6 dién tich lwu vuc khoang
10350 km?, nam ¢ phan phia Bic cua ving Trung
Trung Bo va co toa d¢ dia ly: (107°13'-108°34") kinh
do dong, (14°58-160°4") vi d6 béc (Hinh 1); hop
thanh boi dong chinh séng Thu Bon va cac song
nhanh Vu Gia, Ly Ly, Tay Loan....Luu vuc ndy nam
& phia dong day Truong Son Nam, phia Béc giap luu
vuc song Huong, phia Tay gidp song Xé Cong - 1a
mot nhanh cua song Mé Kong - ¢ lanh thd Lao, phia
Nam gidp cac luu vuc séng: Tam Ky, S€ San, Ba, Tra
Bong, Tra Khuc, phia dong giap bién (IMHEN- Vién
Khoa hoc Khi twong Thay van va Bién ddi khi hau).
Dong chay nam trén luu vuc Vu Gia -Thu Bon c6 ché
d6 phan bd khong déu, tir dudi 30 L.sTkm? & ving
ddng bang ven bién dén trén 100 1.s1.km? & thuong
nguon séng Thu Bon. Trén luu vuc song ¢6 2 tram
khi twong: Pa Nang va Tra My; 15 tram do mua, 8
tram thuy vén, trong d6 2 tram do luu luong va 6
tram do muc nudc. Trong 6 tram do muc nudc c6 4
tram nam trong ving anh huong tridu. Tai ving cta
song, ché do thay triéu 1 ban nhat tridu chiém wu thé
va xay ra trong tat ca cac ngay cua thang véi bién do
thiy triéu trung binh dat tir 0,8-1,2m, bién d6 cyc dai
trén 1,5m. Thoi diém thay triéu c6 bién do cao di kéo
theo tinh trang xam nhap Mén qua cac clra song gay
anh huong dén tinh chit vat 1y, hoa hoc va sinh vat
cia nudc nhu trong luong riéng, d6 dan dién, do
truyén m, 4p suat thim thau, d6 hoa tan céc chit khi,
diéu kién ton tai cac sinh vat ¢ trong nude. P man
con anh huong dén nude ngam ven bién va d6 chua
cuia déat. Sy thay ddi nay 1a qua trinh ty nhién nén néu
hiéu va ndm 16 dwoc quy luat trén co thé dy bao qua
trinh nay phuc vu cho viéc ldy nudc tudi theo mua vu
cay trong va trong thoi doan dai c6 thé bé tri thoi vu
gieo trong hop 1y, chon diéu kién thuan loi cho cac
khu nudi tréng thuy san, hé sinh thai ngép nuéc ven
song dé han ché t6i da tac dong cua xdm nhap man
(IMHEN). Pay cling 1a myc tiéu chinh cta bai bao

nay.
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Hinh 2. M6 hinh m6 phong xdm nhap man

Dr liéu dau vao (dia
hinh, khi tweng, thay
van, dé man...)

v

( MIKE-NAM

(M6 hinh mwa— déng
chay)

.

xam nhap mén

107

2. Phuwong phap nghién ciru

1 va so M6 hinh mua - dong chay MIKE-NAM
va mé hinh thay luc MIKE 11, 1a mé hinh do Vién
Thiy lyc Pan Mach (DHI) xay dyng va phat trién,
mo ta chi tiét trong [2,6,7,8] va hé thong thong tin dia
1y (GIS) dugc ap dung dé nghién ciru qua trinh xam
nhap man dudi anh huong cua bién ddi khi hau trén
Iwu vue song Vu Gia — Thu Bon.

Céc tham s6 mo hinh trong qua trinh hiéu chinh
va kiém dinh dugc danh gia bang hé sé Nash-
Sutcliffe (theo Moriasi va cong su (2007)) (Bang 2).
Kich ban bién ddi khi hau va nudc bién dang RCP4.5
cho luu vuc séng Vu Gia -Thu Bon ( khu vuc tir Miii
Pai Lanh dén Mii Ké Ga) do Bo Tai nguyén va Moi
truong cong bd nam 2016 [4] duoc sir dung trong qué
trinh tinh todn. Theo d6, dén nam 2030 tai khu vuc
nghién cru muc nuéc bién dang trung binh 12cm,
dén gitra thé ky 1a 23cm va cudi thé ky 1a 54cm so voi
thoi ky co s6. Cac dic trung vé nhiét do, luong musa,
nu6c bién dang so véi thoi ky co so duoc trinh bay
chi tiét trong Bang d6 két néi cac md hinh nhdm mo
phong tac dong cia BPKH dén xam nhap min duoc
trinh bay trong Hinh 2.

Bang 1. Nhi¢t do(°C), lugng mua (%) va nudc bién dang
(cm) theo kich ban RCP4.5 so vai kich ban nén [4]

Théiky | 20162035 | 2046-2065 |  2080-2099
Nhiét 4
Trungbinh nim 0.7(0.3+1.1) 16(1.1+2.2) 2.2(L5+3.1)
Trungbinh mia déng 0,7(0.3+1.1) . 2 2.2(1.5+3.1)
Trung binh mta xuin 0,7(0,3+1.1) 1.4(0,9-1,9) 1,7(1,1+-2.4)
Trungbinh mua hé 0.8(0,3+1.3) 1,9(1.3%3.0) 2,7(L9%3.7)
Trungbinhmuathy | 0,6(0.2+1,1) 1,6(1,152,4) 2,1(1,3%3,2)
Liwrgng mira
Nam 102(2,4+17,7) | 16,8(10,6+23,1) | 18,1(10,3+26,3)
Mua déng 12,8(0,125,8) | 19,8(3,9+34,7) | 10,1(-0,9+20,6)
Misa xuin 2,9(-2.9584) | 11,0(2.0523.5) | 17.6(9.1+26.0)
Misa he 13.3(-2.9+28.6) | 52(-L1+11.8) | 10.9(0,5+20.5)
Misa thu 10.9(3.0+18.7) | 30.6(20.5+41,0) | 26.5(9.1545.4)

Muge nirére bién ding
2030 [ 2050 [
128 =18 | 23014 =33 |

Nim [
Mye ding trung binh |

2100
54(33 = 78)

Béng 2. Bang danh gia méi quan hé gitra s6 liéu md phong
va thuc do [5]

Dinh gia NSE
RAt tét 0,75 < NSE<1,00
Tét 0.65 < NSE<0,75
Thoéamin 0,5 <NSE=0,65

3. Két qua va thao luan

3.1. Higu chinh va kiém dinh mé hinh dong chdy
MIKE-NAM

S lidu Iuu luogng thue do tai hai tram Nong Son
va Thanh My (Trung tdm Thong tin va D liéu Khi
tuong Thuy vin) duoc st dung dé hiéu chinh va kiém
dinh tham s6 mé hinh mwa — dong chay. Trong do,
chudi s liéu tir 1999-2004 dé hiéu chinh thong sé mo
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hinh va tir 2005-2010 dé kiém dinh mé hinh. V&i muc
dich tinh toan cac bién dong chay tu nhién phuc vu
viéc nghién ciru can Kiét trén hé thong va lam s6 ligu
dau vao cho bai toan danh gid xdm nhap man, thoi
doan mé phong mo hinh cac thoi ky kiét nudc nhét
bao gébm nhimg nam 2002, 2003, 2005, 2010 dwoc
chon dé xac dinh bo théng s6 mé hinh. Cac ndm nay
1a thoi Ky c6 luu lugng trung binh mua can rat thap va
cling 1a thoi gian c6 day du s6 liéu cua tat ca cac tram
mua ciing nhu cac tram thuy vin dé mé phong va
kiém dinh bo thong s6. Sau d6 ding bo thong s6 da
duge mo phong va kiém dinh dé tinh toan bai toan
danh gia xam nhap man. Lugng mua binh quan cho
céac luu vyc b phan dugce xac dinh theo phuong phap
da giac Theissen, duogc tich hop sin trong mé hinh
MIKE - NAM dam béo tinh toan dén anh huéng cua
cac tram mua trong va lan can cia luu vyc nghién
ctu. Trong sb cac tram mua trén luu vue dugc thé
hién trong Bang 3.

Bang 3. Trong s& cac tram mua luu vuc bd phan theo
phuong phap da giac Theissen

LV b phin Trso Kham Thgnh | Tién [{I?‘p Tri ]?ﬂ H.él Gil.n Al | Hyl | Que (.i\l Cam Tn.n
Y Bire | My Phwdc | Puc | My |Ning | Khich | Thiy Nghia | An | Som [Lin | L¢ | K§
TOVLoAN 053] 016 03
KCVINHDIEN 043 057
KGGIAOTHUY 032 | 052 0,16
KGANTRACH 0.74 026
KGTHANHQUYT 0,15 | 0,22 0,63
TRUONGGIANG 058 042
KGTAMEY 1
BABAU 1
HOVINHIRINE 01 09
NONGSON 0,13 014 | 022|051
LYLY 027 (0,51 (0,22
BacHDANG ] 0,12 043 044
KGBACHDANG 0,16 084
SONGCONZ | 0,36 0.15 049
THANHMY 080 | 0,20
BUNG4+2 0,73 | 0,13 | 0,14
KGVUGLL | To2e 051 0.24
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Hinh 3. Pudng qua trinh dong chay tinh todn va thuc do tai
tram Nong Son (hiéu chinh)

Hinh 4. Puong qua trinh dong chay tinh toan va thuc do tai
tram Thanh My (hiéu chinh)
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Hinh 5. Dudng qué trinh dong chay tinh toan va thuc do tal
tram Nong Son (kiém dinh)

Bing 4. Két qua kiém dinh va hiéu chinh mé hinh tai tram
Nong Son va Thanh My

Tram Két qua hi¢u chinh Két qua kiém dinh

: NASH WBL NASH WBL
Nong Son 81% 3,2% 86% 4,7%
Thanh My 75% 3,.9% 72% 8,1%

Két qua hiéu chinh md hinh thuy van tai tram
Nong Son va Thanh M§ dugc mo ta trén Hinh 3 va 4
cho thay két qua mo phong kha tdt, chi sé Nash-
Sutcliffe >75%, sai s6 tong lugng WBL<10%, nhu
vay bo thong s6 dam bao mirc do tin cay mé phong.

Vi két qua hiéu chinh bo thong sé mé hinh kha
t6t & trén, mo hinh tiép tuc duoc kiém dinh véi sb lidu
dong chay tir 2005-2010. Két qua kiém dinh tai tram
Noéng Son va Thanh My duoc thé hién trén hinh 5 va
6 v6i chi sb Nash-Sutcliffe dat gia tri tai cac tram
Nong Son (0.86) va Thanh M§(0.72) va Bang 4. Theo
Moriasi va cong su (2007), két qua tai hai tram trén
cho thay bg thong sé mo hinh 14 phi hop va 6 thé sir
dung dé tinh toan su anh huong cua bién d6i khi hau
dén kha nang xAm nhap man tai cac cira song.
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Hinh 6. Duong qua trinh dong chay tinh toan va thuc do tai
tram Thanh My (kiém dinh)

3.2. Higu chinh va kiém dinh mé hinh thiy luc
MIKE11

3.2.1 Mang luéi séng Vu Gia - Thu Bon

Trong hé théng song Vu Gia — Thu Bén c6 hai
tram thuy van la tram Nong Son nam trén séng Thu
BN, véi dién tich 1a 3150 km? va tram Thanh My
nim trén séong Vu Gia, V6i dién tich 1a 1850 km?.
Theo IMHEN, hai tram thiy van Néng Son va Thanh
My chi khéng ché dugc 48% dién tich toan b luu
vyc. Vi vy, phan tinh toan cac phan gia nhap khu
gitra cac nhanh séng duoc xac dinh tor m6 hinh thay
van.
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Bang 5. Bang d4nh gi4 qua trinh hiéu chinh va kiém dinh
mo hinh thuy lyc (Nash-Sutcliffe)

Vitri Két qua hiéu chinh 2003 Két qui kiém nghiém 2005

A H min Hmin Nash- Hmin Hmin | Nash-

tram kiém tra (Thycdo) | (Méphong) | Suicliffe | (Thwedo) | (Méphong) | Sutcliffe
AiNghia +2,81 +2,71 0,83 +2.21 +2.41 0,81
Giao thiy +0.98 +0.93 0.86 +0.74 +0,75 0,93
CamLé -0,81 -0.80 0,92 -0.86 -0,83 0,91
CéauLau -0,69 -0.68 0.93 -0.84 -0.82 0,91
TamKy 0,81 -0,77 0,93 -0,87 -0,81 0,90

A%
Hinh 7. Mang luéi hé théng song va tram kiém tra Vu Gia-
Thu Bon

Mang ludi séng bao gdbm cac séng Vu Gia, sdng
Thu Bén, song Quang Hué, séng Bau Cau, séng La
Tho, song Thanh Quyt, song C6 Ca, song Ba Rén,
song Hoi An (day 1a phan luu tir séng Thu Bon sau
do6 lai nhap tro lai phia ha luu), song Vinh Dién va
Truong Giang. Diéu kién bién duoc sir dung trong
tinh toan thuy luc:

+ Song Vu Gia: bién trén cung la luu luong
thuc do tai tram Thanh My. Séng Thu Bon: bién trén
la Iuu lwong tai tram Nong Son.

+ Bién dudi: qua trinh triéu tai Cira Han, Cura
Pai va Ctra Tam Ky (Hinh 7).

3.2.2 Hiéu chinh va kiém dinh tham sé mé hinh thiy
luc

Trong qué trinh hiéu chinh mé hinh, bo thong sé
thay lyc tinh toan cho cac nhanh song dugc xac dinh
trong mua kiét 2003, sau d6 duoc kiém nghiém lai tai
cac tram Kiém tra trén Hinh 7 nim 2005 (nhanh Vu
Gia: tram Ai Nghia va Cdm Lé&; nhanh Thu Bon: tram
Giao Thuy va Cau Lau; nhanh Tam Ky: tram Tam
Ky). Day la hai nim kiét dién hinh véi thoi ky mua
kiét kéo dai tir thang 12 nam trude dén thang 8 nam
sau. Két qua hiéu chinh va kiém dinh mé hinh duoc
trinh bay tir Hinh 8 dén 9.

Két qua danh gia sai s (Bang 5) duong qua
trinh myc nudc tinh toan va thyc do trong mua kiét
2003 cho thay qua trinh hiéu chinh da md phong tot
dong chay mua kiét trén hé thong, dudong qué trinh
muyc nude tinh toan va thuc do kha sat nhau. Két qua
t6t nhat dat dwoc & cac tram ndm gan tram do luu
lugng nhu Ai Nghia, Giao Thuy va cac tram ving
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triéu nhu Cam L&, Cau Lau, Tam Ky véi chi sd
Nash-Sutcliffe >0,83. Két qua kiém dinh lai bo thong
s6 mo hinh véi nam kiét 2005 ciing cho két qua tdt,
chi s6 Nash-Sutcliffe >0,81. Nhu vay bo thong sb xac
dinh cho cac nhanh song 14 phu hop dé st dung md
phong cho céac kich ban nghién cuu.

Trgm Tam Ky

Hinh 8. Muc nudc tinh toan va thuc do tai cac tram nam
2003 (hiéu chinh)
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Trgm Tam Ky

Hinh 9. unC nudc tinh toan va thuc do tai cac tram nam
2005 (kiem dinh)

3.3. Hiéu chinh va kiém dinh tham sé mé hinh lan
truyén man

DPé mo phong dién bién xdm nhap man tai cac
clra sdng mién Trung, nghién ctu tap trung vao mod
phong lan truyén man trong thoi ky mua kiét. Day l1a
thoi ky co luu lugng dong chay tir thugng nguon rat

nho, man diy siu vao trong song nhat 1a thoi gian dau
va cudi mua can tir thang 4 dén thang 7.

Két qua mo phong dugc kiém dinh tai cac tram
co ban trén cac nhanh song: tai Cam L¢é trén séng Vu
Gia, C6 Man trén song Vinh Dién, Cau Lau va Cam
Nam trén song Thu Bon. Két qua so sanh man tai cac
vi tri nhu bang 6 va hinh 10, 11 dudi day.

Két qua hiéu chinh va kiém dinh mé dun truyén
man cho thay hé sé khuéch tan ddi véi phan ha luu
céc song thuoc hé thdng song Vu Gia- Thu Bon dao
dong tir 400-600 m?/s. Dao dong min kha phu hop vé
pha, chénh 1éch dinh man tai cac thoi diém khong 16n
(<3%0), do d6 co thé sir dung cac thong sé khuéch tan
nay dé mé phong cho cac kich ban nghién ciru.

Tram Hgi An

Tram Cé Mdn

Tram Cau Lau

=T

Time Series Sanity

Tragm Tam Ky

Hinh 10. Két qua hiéu chinh ¢ man tinh toan va thuc do
tai cac tram nam 2003
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Hinh 11. Két qua kiém dinh d6 man tinh toan va thyc do tai
cac tram nam 2005

Bing 6. So sanh do man lon nhat (%o) tai cac vi tri trén
song Vu Gia — Thu Bon

K¢ét qua hiéu chinh Két qua kiém dinh
Vitri Thycdo Tinh todn Thire do Tinh todn
trgm | | TROT | TS Thed | | Thei
Giatri Giatri Giatri " Giatri N
didm didm diém diem
CAMAn | 15.4 |5/2003| 14.5 |5/2003| 20.6 |6/2005] 20.2 |6/2005
Cauléau | 1.17 |5/2003 | 1,04 |5/2003| 7.8 |6/2005| 7.5 6/2005
HoiAn | 26,0 |5/2003| 26,2 |5/2003| 29.7 |6/2005| 28,7 |6/2005
TamKy | 10.9 |5/2003| 11,1 |5/2003| 7.6 |[6/2005| 8.3 6/2005

3.4. Danh gid anh huéng ciia bién dsi khi hgu (kich
bdn RCP4.5) dén ché dj dong chiy
Trong mua kho, ché d6 dong chay tir thwong luu

luu vue song Vu Gia — Thu Bon vé phia ha luu han
ché 1a nguyén nhan gay ra hién tugng xadm nhap man
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trén cac nhanh song. Do déc diém cia ché do thuy hrc
mang song nén qua tr‘lnh xam nhap man trén hé thong
song Vu Gia — Thu Bon kha phuc tap.

Luong dong chay mua can trong nim chiém tir
20-25% tong lwong dong chay ca nim. Do su suy
giam manh vé lugng mua, dic biét 1a ddu mua kho
nén dong chay mua can ¢ cac thoi doan sau cé xu
huéng giam cang nhanh, riéng tai tram Thanh My dau
thoi ky dong chay mua can c¢6 xu hudng suy giam
nhanh hon.Thoi ky gitra mua can c¢6 mirc do giam Ion
nhat.

Lwu lrerng trung binh thang trong cac th&i ky tai
tram Néng Son(m?3/s)

1200,00

W NEn M2016-2035 M 2046-2065 M 2080-2099
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Liru Iwverng trung binh thang trong cac théd ky tai
tram Thanh My (m?'s)
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Hinh 12. Luu lugng trung binh thang trong cac thoi ky tai
tram thay vin (m%/s)

Ty l& thay ddi lwu lwgng trung binh thang cac théi ky
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Hinh 13. Ty I8 thay ddi luu lwong trung binh thang trong
cac thoi ky tai tram thay van
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Trong thoi ky 1986-2005 luu lugng dong chay
mua can tai tram Nong Son 13 145,9m%s, tai tram
Thanh M§ 1a 84,0m%s. Ty & giam binh quan dong
chay tai tram Nong Son dau thé ky 21 1a 2,0%, dén
giita thé ky 1a 2,4%, va dén cudi thé ky 1a 8,3%, tai
tram Thanh My dau thé ky 1a 2,1%, dén giira thé ky 1a
6,0% va dén cudi thé ky 1a 8,9%. Luu luong trung
binh thang va ty 1é thay ddi trong cac thoi ky tai cac
tram thily van Nong Son va Thanh My duoc thé hién
trén Hinh 12 va 13.

3.5. Ddnh gid Gnh huéng ciia bién doi khi hgu (kich
bdn RCP4.5) dén xidm nhdp man.

Kich ban RCP4.5 duoc sir dung dé tinh toan
din bién qué trinh xAm nhap man trén luu vyc séng
Vu Gia — Thu Bdn do su anh huéng cua bién doi khi
hau theo cac kich ban thoi ky twong lai 2016-2035,
2046-2065, 2080-2099. B man 16n nhit trong song
thuong xay ra vao mua kiét. D6 man nudc song phu
thuoc 16n vao luu lugng tir thwong ngudn va tinh chit
cua thuy triéu bién Pong. Két qua tinh toan cho thiy
trong thoi ky tuong lai luu lugng mua kiét suy giam
manh cong véi muc nudc bién gia ting gay nguy co
gia ting chiéu dai xAm nhap man vao cac song.

Trén song Vu Gia d6 man c¢6 xu hudng ting déu
& céac thoi ky, chiéu dai xdm nhap man ting déu dén
giira thé Ky va ting nhanh hon & cudi thé ky 21. Ranh
giéi man 1%o thoi ky nén cach cira song khoang
16,2km, dén nam 2035 la 16,8km, dén 2065 la
17,9km va dén nam 2099 1a 21,2km. Nhu vay, ranh
gi¢i man nay dich chuyén vé phia thuong ngudn thém
tur 2-5km. Trong khi d6, dac trung ranh gidi man 4%o
¢6 xu thé dich chuyén dan vé thuong ngudn nhung
kha cham.

Ranh gi&i xam nhap man 1%. trén cac séng chinh
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Hinh 14. Ranh gi¢i xdm nhap man %o va 4%o trén cac
song chinh
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Trén song Thu Bon, tac dong suy giam cia dong
chay thugng ngudn va myc nudc bién dang cao anh
huong manh dén xam nhap man trong song. Thém véio
d6 tac dong dang cao ciia nudc bién cho phép anh
huong cua thiy tridu vao sau trong song tir 40-45km
lam min duoc day sau hon, chidu dai xAm nhap man
vio trong song ting manh vao giira thé ky. Trong thoi
ky 1986-2005 déc trung ranh gidi man 1%. cach cua
Dai khoang 20,9km, dén nim 2035 1a 22km, 2069 la
23,9km va nam 2099 1a 28,5km. Pic trung ranh gidi
man 4%o tang cham. Do trén song Thu Bon khong ¢
cong trinh ngdn man nén man con co thé xam nhap
I6n nhat vao siu trong song trén 30km. Ranh giGi
xam nhap man 1%o va 4%o trén cac song chinh Vu
Gia va Thu Bon duoc thé hién trén hinh 14.

4. Két luan

Qua trinh nghién cru mdé phong qua trinh xam
nhap man dudi tac dong cua bién dbi khi hau va nudc
bién dang trén luu vuc séng Vu Gia - Thu Bén qua
cac giai doan tir 2016 -2099 so véi kich ban nén
1986-2005 cho thdy sy anh huong dang ké. Ty lé
giam binh quan dong chay tai tram Nong Son dau thé
ky 21 1a 2,0%, dén gitra thé ky 1a 2,4%, va dén cudi
thé ky 1a 8,3%, tai tram Thanh My dau thé ky 21 1a
2,1%, dén giira thé ky 1a 6,0% va dén cudi thé ky 1a
8,9%. Bén cubi thé ky 21 do sau xam nhap man 1%o
va 4%o 1an luot ting 5,0km va 2,6km trén séng Vu
Gia va khoang 7,6km va 4,2km trén song Thu Bn.
Céc két qua tinh toan md phong nay c6 thé duoc su
dung trong dinh huéng quy hoach va phat trién kinh
té trén luu vuce song Vu Gia - Thu Bon.
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