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MO PHONG XAM NHAP MAN TREN SONG TRA LY
THEO CAC KICH BAN BIEN POI KHI HAU

Hoang Ngoc Quang - Truong Pai hoc Tai nguyén va Méi truong Ha Noi

1én nay, hién twong man trén séng Tra Ly dang dién bién phirc tap, tac déng tiéu ciee

161 méi trwong, kinh té va xd héi ¢ tinh Thai Binh, mét vimg trong diém néng nghiép

0 mién Bdc nudc ta. Po la mot moi quan ngai lon, nhat la trong boi canh bien doi khi

hdu (BDKH).

Cdc nghién civu dién bién man trong boi canh BPKH thuwong dwoc gin voi cdc kich ban BDKH.
Cdc két qua tinh todn theo cdc kich ban BDKH so véi thoi ky nén 2005 da cho thay: P man 1%
sé xam nhdp vao sau 21 km, 23 km va 24 km twong urng voi cac thoi ky 2020, 2030 va 2050. Bo man
4°/00 s€ xdm nhdp vao sau 16 km, 17 km va 18 km twong vng voi thoi ky 2020, 2030 va 2050.

Két qua nghién ciru trén ciing da cho thdy rang xam nhdp man dang c6 dau hiéu gia tang va dé
gidm thiéu tac hai do méan gdy ra rdt can cé nhitng bién phdp phong tranh thich iing hiéu qud va

kip thot.
Tuwr khoa: Xam nhap man, Tra Ly.

1. Mt vai thong tin vé ché d9 thity, hai vin

Séng Tra Ly dai 67 km 1a mét trong cac phan
luu ctia song Héng, nam trén dia phan tinh Thai
Binh, chay theo hudng Tay - Dong va do ra bién
tai cra Tra Ly.

Song Tra Ly chiu sy anh huéng manh cua
thuy triéu & vinh Bic Bd. Vao mua can, nuéc
song thuong dao dong theo thuy triéu va cing
voi thuy triéu, hién tai min xam nhap rt sau vao
ndi dia, trung binh d6 man 1% xam nhap vao
sau 16 km va do man 4%/, xam nhap vao sau 12
km, tinh tir ctra song.

Dong chay trén song Tra Ly dugc chia lam
hai mua rd rét: mua Iii thuong tir thang 6 - 10 con
mua mua can la cac thang con lai.

- Dong chay mua lii trén song véi dac diém:
cudng suit Iii nho, dinh bet, cac con i xay ra
lién tiép, thoi gian 1i kéo dai, mue nude 1on nhit
thuong xay ra trong cac thang 7 hodc 8.

- Muc nudc mua can chiu anh huodng rat
manh ca thuy triéu va mirc 9 anh huong giam
dan vé thuong luu. Muc nude trung binh mua
kiét 16n nhét tai tram thuy van Quyét Chién Ia 59
cm (nam 2008), nho nhat 1a 19 cm (ndm 1998)
va trung binh 13 42 cm, tinh theo nhiéu nam.

Ché d6 thay triéu ving bién cira séng Tra Ly
12 nhat triéu va c6 thé 1én dén tram thuy van
Quyét Chién. Theo cé4c con nudc triéu, man da
x4m nhap sau vao song, gy hau qua x4u dén
trdng trot, chan nudi va dan sinh kinh té trong
vung.

2. Tinh hinh xdm nhip man trén song
Tra Ly

Trong nhiing nim gan day, man trén song Tra
Ly dién bién kha phtrc tap, nhat 1a vao mua can,
khi lugng nude song giam manh, man xam nhap
rat siu vao ndi dia. Muc nuée va d6 man bién
d6i theo timg gio, timg ngay trong mot con triéu
va phu thudc vao cac qua trinh thuy van, khi
tugng va hai van.

Vao nhitng ngay tridu trung va tridu cudng
khi ¢6 gié manh tir bién, khoang cach man xam
nhap, tinh tir ctra song s€ tang 1én. Trong thoi
gian gan day, man lai dang c6 xu thé xam nhéap
ngdy cang sau hon, c6 nim lan téi giap cong
Thuyén Quan. Theo trung binh nhiéu ndm, chiéu
dai xAm nhap min xa nhét trén song 13 26 km so
v6i 20 km trén song Hong (Bang 1) véi muce do
triét giam khoang 0,42 %o km so v&i 0,54 %o km
trén song Thai Binh.
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Bdng 1. Khodng cdch xam nhdp mén trén séng Hong va song Tra Ly

Chiéu dai trung binh | Chiéu dai 16n nhét
STT | Song (km) (km)
1% 4%o 1% 4%o
1 | Hong 14 10 20 16
2 | Traly 16 12 26 24

3. M6 phéng man trén song Tra Ly

3.1. Céu trisc moé hinh

DPé moé phong min trén song Tra Ly di sir
dung mo hinh MIKE 11 v6i hai m6 dun thuy luc
(HD) va chuyén tai - khuyéch tan (AD).

1. Modun HD

Mo dun thuy dong luc hoc HD 1a phan chu
yéu ctia MIKE 11, ¢6 kha ning giai cac bai toan:
thity dong luc hoc cho kénh hd; song khuéch tan,
song dong hoc va Muskingum cho song, kénh;
tu dong diéu chinh diéu kién cho dong chay ém,
xiét cling nhu mo phong hau hét cac loai cong
trinh trén song.

2. Modun AD

Moédun AD duoc sir dung dé mé phong cac
hién tugng phan tén, khuyéch tan va dbi luu
trong song voi muc do phan tan D (Dispersion)
duoc coi nhur 1a ham ctia vén tc trung binh dong
chay (V) qua doan song tinh toan:

D=aV®,

Véi: a 1a hé s6 phén tan; b 1 s6 mil phan tan.
Kinh nghiém da cho thiy: véi sudi nho D =1- 5

m?/s, con véi song thi D=5 - 20 m%/s.

3.2. Hiéu chinh va kiém dinh by théng so
mo hinh

1. Thiét ldp mang thity lwc séng Tra Ly

Tir tai lidu mat cat ngang song do niam
1999 - 2000 do Cuc dé didu va Phong chong
lut bdo, BO NN&PTNT so dd mang ludi song
Tra Ly dugc thiét 1ap trong mé hinh MIKE11
nhu hinh 1.

2. Tai liéu vé diéu kién bién

a) Tai liéu bién trén: La qua trinh luu lugng,
muc nudc tai tram thuy van Quyét Chién v6i thoi
doan t = 1 gid véi chudi tai liéu muc nudc léy
1/3/2001 - 28/03/2001 dé hiéu chinh va chudi
1/03/2005 - 29/03/2005 dé kiém dinh.

b) Tai li¢u bién dudi myc nudc gio tai tram
thiy van Pinh Cu vé&i chudi tai liéu min
1/3/2001 - 28/03/2001 va chudi 1-29/03/2005
dé higu chinh va kiém dinh.

¢) Tai liéu & bién man: Liy bang khong tai
bién trén con bién dudi 1a do man gio thuc do tai
tram DPinh Cu.
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Hinh 1. So do tinh todn thity lwc séng Tra Ly
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3. Hiéu chinh bg thong $6 mé hinh MIKE 11
cho song Tra Ly

a. Hi¢u chinh b thong s6 mo dun thuy luc

Trong tinh toan xam nh@p man, chi can hiéu
chinh bd thong sé 6 nham thay d6i theo long
dan. Theo cong thirc kinh nghiém va thuc té cia
ting mit cit ma d6 nham lay trong khoang 0,02
- 0,05 dé sir dung trong qua trinh hiéu chinh két
hop tham khao thong tin diéu tra thuc dia véi cac
budce lam:

Budc 1: Gia thiét bo thong s6 va dicu kién
ban dau.

Budc 2: Sau khi di c6 bo thong s6 gia thiét,
tién hanh chay mé hinh.

Budc 3: So sanh két qua tinh toan véi sb lidu
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thuc do tai cac tram c6 s6 liéu do dac luu luong
va muc nude. Viéc so sanh nay co thé duoc thuc
hién bang viéc so sanh hai duong qua trinh tinh
toan va thuc do két hop chi tiéu Nash dé kiém
tra.

Z:(,X'o,i—Xs,i)2

h=1-
A .

Vi cac gia tri: Xo,i- thuc do, Xs,i - tinh toan
va Xo - thyc do trung binh

Bude 4: Néu két qua so sanh t6t thi ding
hi¢u chinh va luu bd thong $6. Nguoc lai can
phan tich danh gia sai 1éch, sau do tiép tuc hiéu
chinh lai.

[meter]

Duong gua trinh muc nuoc
T

tai Thai Binh, Thang 3 - 2001
T T T

Hinh 2. Két qua hiéu chinh thuy luc tai tram Thadi Binh

Két qua hiéu chinh tir s6 liéu thyuc do tir ngay
1 - 28/03/2001 tai tram Thai Binh da cho thay:
duong muc nudce tinh toan phu hgp véi duong
thuc do (Hinh 2) va h¢ s6 Nash tinh duoc 14 0,96.
Nhu viy, bd thong sé da hiéu chinh trén duoc
chép nhén dé kiém dinh cho mua can nim 2005
& budc tiép theo.

b.Hiéu chinh bé thong sé cho mé dun khuéch
tan man

T sé litu mian khoang thoi gian tir
01/03/2001 - 28/03/2001 tai tram kiém tra Ngii
Thoén va béng cach lam tuong tu ta co: sai s6 do
man tuyét dbi 13 0,5%, sai s6 d6 man tuong dbi
la 13,89%, qué trinh man thuc do va man tinh
toan 14 phu hop nhau (Hinh 3) va chi s6 NASH
tinh duogc 1a 0,95. BO thong s6 da dugc hiéu
chinh trén s& duoc sir dung dé kiém dinh mé hinh
man cho mua kiét nam 2005 tiép theo.

4. Kiém dinh bg thong sé cho mé hinh thiy

lyc va mé dun khuéch tan man

Léy bd thong s6 da dugc hiéu chinh va béng
cac sb licu luu lugng, muc nudc va man thyc do
theo gio tur 1/03/2005 - 29/03/2005 tai tram thuy
van Thai Binh va tram do man Ngi Thon, tién
hanh cac bude kiém dinh nhu cac bude d3 hiéu
chinh ta s& c6 cac két qua nhu:

- Qua myc nudc tinh toan va qua trinh thuc
do nam 2005 1a kha phu hgp nhau (Hinh 4) véi
chi s6 NASH tinh dugc 1a 0,94.

- Pinh man tinh toan kha phu hop véi dinh
thuc do, chénh nhau khong qua 1 gio (Hinh 5),
sai s& dinh tuyét ddi 3,0 % con tuong ddi 1a 23,8
% va hé s6 NASH = 0,9.

Nhu vy, ca hai by thong s6 cia mo hinh thuy
luc va mo hinh khuéch tdn mén duoc chép nhan
va s€ dugc st dung dé tinh toan man theo céc
kich ban .
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Hinh 5. Qua trinh man thyc do va tinh toan tram Ngii Thon duoc kiém dinh

4. Tinh toan xam nhap méan theo Kich ban
bién bién d6i khi hau

4.1. Xay dwng kich bdn tinh todn

Viéc tinh toan xam nhdp man trén song Tra
Ly dugc dua trén co so kich ban nudc bién dang:
cao (Al, A2), trung binh (B2) va thip (B1) nhu
trong bao cao ké hoach hanh dong tng phé véi
BDKH tinh Thai Binh (Kich ban BDKH 2012
cua Bg Tai nguyén va Mai truong).

O Viét Nam, kich ban duoc st dung trong
thoi diém hién nay 1a kich ban trung binh B2.
Kich ban B2 1a kich ban: d0 man & ngoai ctra
song khong thay doi, muc nude bién s& dang 1én

TAP CHi KHi TUQNG THUY VAN

con dong chdy mua can lai bi giam nho so véi
thoi ky nén 2005, nhu bang 3.

Bdng 3. Si thay doi ciia muc nuée bién va
dong chay mua kiét theo kich ban B2

Thoi doan Yéu t6 bién doi Gia tri
Dong chay -12,8%
Nam 2020 >
Muyc nudc bién (m) +0,13
Dong chéy -23,9%
Nam 2030 ¥
Muyc nude bién (m) +0,24
Dong chéy -30,6%
Nam 2050 >
Muyc nude bién (m) +0,65
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4.2. Két qud tinh todn

a. Ddi véi kich ban nén

Hién tai mic do nhiém man trén song dang
trong tinh trang bao dong, man xam nhdp sau
vao trong song tdi 16 km, co6 nghia la dan cu
thudc cac thon Ai Qudc (xa Pong Tra), Loi
Thanh (Bong Quy), Luong Phu (Tay Luong) va
x4 Vii Lang (huyén Tién Hai), ciing cac xi Lé
Loi va xd Hong Thai (huyén Kién Xuong) s& bi
tac dong manh do ngudn nude séong bi nhidm
man. Day 1a mot van dé 16n can phai dugc xem
xét d6i v6i mot ving kinh té thuan nong.

Tinh hinh trén da dat ra rit nhiéu van dé, 46 la:

- Ca mdt doan song 16 km ra toi bién s& bi
nhiém man vuot ngudng 1 %o (ngudng sdng cua
laa) s& khong trong duoc lua va hau qua 1a mot
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vung trong diém noéng nghiép ciing nhu doi sdng
dan sinh kinh té trong ving s& bi anh huéng
nghiém trong néu khong co bién phap phong
tranh thich tng.

- Doc theo doan song dai 12 km ra téi bién s&
bi nhiém man >= 4 %o (ngudng nudi trong thiy
san nude 10) s& lam cho doi sdng dan sinh kinh
té bi anh hudng va hau qua 1a rat nghiém trong,
néu khong co bién phap phong tranh thich ing.

- Bén canh d6 dién bién khi hau ngay cang
khac nghiét, nudc bién dang cao, trong khi
ngudn nude thuong ngudn ngay cang giam, tinh
trang xAm nhap s& ngdy cang trd nén trim trong
hon va c¢é xu hudng xam nhap sau hon. Néu
tinh trang d6 xay ra, hau qua s€ nghiém trong
hon rat nhiéu.

Dién bién miin doc song Tra Ly theo cic kich ban
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Hinh 6. Dién bién man doc song Tra Ly theo cac kich ban BDKH

b. Két qua mé phong theo cac kich ban

Theo kich ban B2, tir by thong s6 duoc kiém
dinh, mtc tang cua myuc nudc bién cling nhu
muc gidm cua dong chay mua can trong bang 3
tién hanh mé phong man, két qua d6 da cho thay
rang:

- Trong giai doan nam 2020 (KB1): néu nudc
bién dang 9 cm va luu luong dong chay giam
12,8% thi xam nhdp man tuong dbi 6n dinh va
cling c6 thé ting nhung ting khong dang ké so
véi kich ban nén:

+ Man 1%o s€ xam nhdp thém 1,4 km, sau toi
21 km so véi kich ban nén nam 20035, t6i thon

Ai Quéc (Pong Tra), Loi Thanh (Pong Quy) va
xa Vil Lang thudc huyén Tién Hai.

+ Man 4%o s€ xam nhap sau t¢i 16 km so voi
kich ban nén nam 2005, t&i cac xa Lé Loi va
Hong Thai (huyén Kién Xuong).

- Trong giai doan nam 2030 (KB2): néu nudce
bién dang 13 cm va luu luong dong chay giam
23,9% thi ranh gi¢i xdm nhap man s€ vao sau
thém :

+Hon 23 km dbi véi man 1%o, t6i xom 1, Tra
Giang (Kién Xuong), cac thén Ai Qudc (Pong
Tra), Loi Thanh (Pong Quy), Luong Phu (Tay
Luong), Vii Lang (huyén Tién Hai).
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+ Hon 17 km tuong Gng v6i do man trén 4%,
t6i cac xa: Lé Loi, Hong Théi va Tra Giang cta
huyén Kién Xuong.

- Trong giai doan 2050 (KB3): néu nudc bién
dang 24 cm va luu lugng dong chay giam 30,6%
thi man van c6 xu hudng tiép tuc gia ting va di
vao sau hon nira, s& gdy thém nhiéu bét lgi cho

dan cu va cac hoat dong kinh té x3 hoi khu vuc
tir ctra song toi cac xa Qudc Tudn, Vil Ty cua
huyén Kién Xuong.

O kich ban nay, chiéu dai song bi nhiém man
s& 1a 24km d6i voi do man 1%o va 18 km ddi voi
d6 min trén 4%o so v6i kich ban nén.

Bang 5. Khu vuc bi nhiém man trong cdc thoi ky tinh toan

Khoang
Niam | PO min | cach t6i Khu vye bi anh hwéong
bién (km)
- Céc thon Ai Qudc (Pong Tra), Loi Thanh (x3 Pong Quy),
2000 1%o 21 Lwong Phu (Tay Luong) va xd Vii Lang, thuoc huyén Tién Hai
- Cac x4 Lé Loi va Hong Théi thudc huyén Kién Xuong
4%o 16
- Céc thon Ai Quoc (Pong Tra), Loi Thanh (Dong Quy),
2030 1%o 23 Luong Pha (Tay Luong), Vii Lang thudc huyén Tién Hai
- Céc xi: Lé Loi,Hong Thai va Tra Giang cta huyén Kién
4%o 17 Xuong
- Céc thon Ai Quoc (Pong Tra), Loi Thanh (Pong Quy),
1% 24 Luong Phu — (Tay Luong), Vi Lang thudc huyén Tien Hai
00
2050 - Céac xa Lé Loi, Hong Thai thuoc Kién Xuong.thudc Kién
Xuong
4% 18 - Cac xom: 1 thon Tra Giang (xd Quoc Tuan), (An Binh),
Hong Hai (Vii Tay) thudc huyén Kién Xuong.

5. Két luan

Nhu vay, cac tinh toan trén da cho théy buc
tranh vé& murc do xam nhdp man trén theo song
Tra Ly trong tuong lai theo cac kich ban. Dudi
tac dong cuia va nuoc bién dang, man s¢ xam
nhdp sau vao ndi dia. Man khong chi tac dong
tryc tiép dén nudc sinh hoat, dén ciy trong ma
lau dai con gian tiép tac dong toi chét lugong dat,

to1 cac cong trinh ven song... RO rang mirc do
xam nhap man trén song Tra Ly dang ngay cang
nghiém trong. Dé tranh nhitng hau qua c6 thé s&
xay ra d6i vung trong diém noéng nghiép Thai
Binh. Vi vy, két qua nghién ctru trén s& 1a co s&
cho cong tac quan ly xdm nhap man noi riéng va
quan ly tai nguyén nudc no6i chung trén song
Tra Ly.
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SIMULATING SALTWATER INTRUSION ON THE TRA LY
RIVERUNDER CLIMATE CHANGE SCENARIOS

Hoang Ngoc Quang - Hanoi University of Natural Resources and Environment

Abstract: Currently, the salinity intrusion in Tra Ly river is complicated, that cause negative ef-
fects to the enviroment, and social - economic development in Thai Binh province, an important
agricultural region in the North of Vietnam. It is biggest concern, especially in the context of the cli-
mate showing signs of changing. Consequently, the research on salinity in Traly river is need to be
carried out in the context of climate change.

Studies on salinity variation in context of climate change are associated with climate change sce-
narious. The calculated results with different climate change scenarios comparing to the base pe-
riod of 2005 show that: Salinity of 10/00 will intrude into the land of 22km, 23 km and 24 km in 2020,
2030, and 2050, respectively.Salinity of 40/00 will intrude into the land of 16km, 17 km, and 18 km
in 2020, 2030, and 2050, respectively.

The research results also showed that salinity is increasing and to mitigrate saltwater intrusion,
a timely and effective prevent method is needed.

Key word: saltwater intrusion, Tra Ly.
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