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Tém tit: Nghién ctru xay dung va hoan thién hé théng du bao, canh bao xam nhap man
gdy ra tai tinh Nam Pinh. Hé thong canh bao, du bao duoc xay dung dua trén phuong
phép mo hinh hda két hop véi hién thi két qua dua trén cong nghé GIS. Hé théng di duoc
dua vao sir dung du bao, canh bao xAm nhap min tir thang 01 dén thang 04 nam 2024. Két
qua cho thdy hé théng chay kha 6n dinh, sé liéu cap nhat lién tyc, day du. Két qua du béao
duoc so sanh voi thyc do cho thay pham vi va gi4 tri nong do man xam nhdp mén dat ket
qué t6t. Hé thong dwa ra ban do rii ro do xdm nhdp man chi tiét den cap xa voi tan suat
kiét P = 90% va P = 95%. Két qua tinh toan thé hién véi kich ban tan suat P = 95% cho
thdy s6 luong cac xa bi anh huong véi cap rui ro cao va rat cao ting (3 xa cap do rui ro
cao va 12 xa cap do rui ro rat cao). Theo thang chia cip do rui ro thi nong d6 min twong
{mg cap i ro nay chi thich hop khai thac sir dung nuéc cho nong nghiép, khong dam bao
cho nudc sinh hoat. Hé théng du bdo, canh bao xam nhdp man nay s€ 1a bd cong cu hiru
hiéu gidp Pai Khi tugng Thuy van tinh Nam Dinh thyc hién cdng tac du bao, canh bao
som xam nhap man c6 thé xay ra trén dia ban tinh. Hé thdng nay con c6 thé dugc str dung
1am co s& 1y thuyét ap dung cho nhiing viing ven bién khac.

Tir khoa: Hé thong canh béo, dy bao; Xam nhap min; Nam Pinh.

1. Giéi thi¢u

Bién d6i khi hau hién nay, cac hién twong thién tai xdy ra ngay cang bat thuong, dién
bién kho luong. Trudce thyc trang do, con nguoi khéng ngimg tim toi bién phap, hoc hoi
phong chong, thich ng véi n6 [1, 2]. Trong nghién clru du bao, canh bao cac hién tuong
thoi tiét nguy hiém, viéc ing dung cac céng ngh¢ moi nham néng cao ning lyc tinh toan,
ung pho voi thién tai 1a hét strc can thiét. V4i cong nghé hién dai ngay cang phat trién, hé
thong canh béo, du bao thot tiét nguy hiém ciing dugc phat trién nhiéu hon. Nghién ctru [3]
da xay dung duoc phan mém du bdo, 1i, xam nhdp man song Ctru Long sir dung by mod
hinh MIKE 11 va MIKE 11 - GIS hién thj két qua du béo d6 méan Ién Google Earth gdm:
(1) khéi dir lidu, (2) khéi giam sat, (3) khéi du bao, (4) khdi xuét ban tin trong d6 khoi du
b4o s& bao gdm 2 modul diéu khién va chay mé hinh MIKE 11 va MIKE 11 - GIS (Hinh 1).
Két qua md phong va thir nghiém chi ra rang cong cu phan mém c6 kha ning du bao tuong
d6i tot vé mat xu thé gitra dudng qua trinh muc nudce thuc do va tinh toan. Két qua phéan b
ném min trong song twong dbi phu hop véi két qua thuc do tai cac tram. Két qua du bao
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muc nude 1én nhét va thue do dao dong tir 7-14 cm. Muc dam bdo tai cac tram Tan Chau
va Chau Ddc kha cao hau hét 1a dat trén 75-78%. Bo cong cu du bao duoc xay dung trén
nén co s& ngdn ngir
1ap trinh hién dai, c6

Khdi diéu khién Mo hinh Mike 11

tinh mo, c6 kha SN Modul Maodul
- P A . die st ke
nang tich hop bod : ors S
sung va nang cap : o f chaymo :
’ g A - . mid hink hinh ket qua
cac modul khi can , o két dit bao tri Mike11 Mike11 dur biio

thiét. Chit luong thir
nghi¢m cong cu cho
théy, cong cu du
bdo c6 thé dap ung
duogc yéu cau nghiép
vu du bdo tai Trung
tam Dy bao khi
twong thuy  van

quoc giE}. L Hinh Error! No text of specified style in document.. So'd6 phan mém diéu
Nhém  nghién khién mé hinh MIKE 11 va MIKE 11 - GIS.

ciu Vién Cong

ngh¢ Nano (INT) thuoc Dai hoc Qudc gia TP.HCM da nghién ctru va san xuét, 1ap dat hé
thong quan trac va canh bao xAm nhap man ty dong tai cac dia phuong thudc ving Bong
bang song Cuu Long nhu Vinh Long, Bén Tre, An Giang [4] Uu dlem ctia hé thong 1a
khong can lay mau nudc tha cong mdi gio trong ngay, hé théng quan tric va canh bao xam
nhap man, c6 thé thay thé cach quan trac truyén thong, gitp giam nhan cong, cho do chinh
xac cao. Theo do, hé thong quan tric va canh bdo xam nhap man ty dong duogc tich hop dau
do cam bién chuyén dung dé theo ddi va canh bio dé min caa nuée trén kénh rach hodc
ctra bién, nham chu dong trong viéc tudi ti€u, nudi trong thuy hai san va sinh hoat. Hé
thong 1am viéc 24/24, cap nhat thong tin lién tuc va dic biét 1a c6 kha ning két ndi khong
day dén cac thiét bj ngoai vi nhu dién thoai di dong, may tinh dé canh bao d6 min khi vuot
ngudng. Hé théng duogc thiét ké c6 phan phao va cam bién c6 thé tha ndi trén mit nudc.
Ngoai quan tr?ic lién tuc d6 man, hé thdng con do duoc nhiét do cua nude. Dit liéu do dac
dugc ghi truc tiép va lién tuc vao may tinh, co thé truy cap dir liéu tir xa qua mang Internet
thong qua Web Server. Khi cac thong sd vuot ngudng, hé théng ti dong giri tin nhin canh
bao trén may tinh hodc dién thoai. H¢ thdng ciing kich hoat tur dong may bom thong qua ket
nbi khong day khi do man nho hon mirc ngudng. Toan bo hé thong dugce van hanh tir ngudn
nang luong mat troi ¢ san trén hé thong.

Ngoai ra, cac nghién ctru danh gia dugc thyc trang xam nhép triéu, man khu vuc dong
bang song Hong - Théi Binh [5], sdng M4 [6, 7]; xdy dung chuong trinh du bao XNM cho
khu vuc song Ma va co so dit liéu va cong nghé du bao xam nhap man (XNM). Nghién ctru
danh gia, phan viing XNM dua trén co s cong nghé vién tham da ting, da do phén giai, da
thot gian, img dung thi diém cho tinh Bén Tre [8]. Két qua nghién ctu da xdy dung dugc
ban d6 phan ving XNM, muc d9, dién bién XNM cua tinh Bén Tre v6i cac cap do man tir:
Khoéng man, mdn nhe, mén vira dén man ndng. Trong d6 céc huyén ven bién nhu: Binh Pai,
Thanh Phu, Ba Tri ¢6 muic d6 tir vira dén niang. Nghién ctru tng dung cong nghé vién tham
trong nghién ctru XNM 1a mot phuong phap ¢ thé danh gia nhanh, hiéu qua dién bién
XNM qua céc thoi ky trén mot khu vuc dia 1y rong 16n. Nghién ctru co sé khoa hoc phan
ving han - man va dé xut giai phap thich img cho ving ddng bang song Ma di chi rd mdi
quan hé han - min theo nhu cau st dung nuéc va dé xuit cac giai phap theo tu duy vira
thich nghi, vira phong chéng [7, 9].

Nhitng ndm gan day, do dién bién bat thuong cua thoi tiét, nhat 1a anh huong cta bién
ddi khi hau va tac dong tir cac hoat dong kinh té - xa hoi tai vung ven bién Nam Dinh, tinh
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hinh x4m nhép min ngiy cang nghiém trong. Ranh gidi xdm nhap min ngay cang tién sau
vao ndi dong cung véi gia tri man ciing ting cao. Theo tong hop cia B6 Nong nghiép va
Phat trién noéng thon tir bio céo cua cac dia phuong, nhitng nim gan ddy khu vuc ven bién
Nam Dinh da chiu anh huéng ngay cang manh mé€ cua xam nhdp man. Tinh trang han han,
x4m nhdp min trén dia ban Nam Dinh dang ting ca vé tan suat va cudng do. Vao mua kho
thuong gip han han kéo dai, kém theo triéu cudng, nudc min lan sdu vao cac ctra séng 1on
tir 30-40 km. Udc tinh mdi nim c6 trén 11 nghin ha dét canh tic chan rudng cao bj thiéu
nudc va 52 nghin ha dat trong la cua 6 huyén phia nam gip rat nhiéu khé khin vé nudc
tudi. Co gan 38 nghin ha dat canh tac cua cac huyén Giao Thuy, Hai Héu, Nghia Hung,
Xuan Trudng, Truc Ninh hing nim déu bi anh huong do han han, triéu cudng va xam nhap
min, de doa an ninh lwong thyc va anh huéng dén tai nguyén nudc, vé sinh méi truong. Két
qua khao sat tai cac cac Cong ty Khai thac cong trinh Thuy loi Nam Ninh, Xuan Thuy, Hai
Héu, Nghia Hung thay rang vu Dong Xuan nam 2019-2020 mdn xam nhép sdu vao cic
trién song gay rat nhiéu kho khan cho cong tac ldy nuéc [10]. Trén trién song Hong min
Ién t61 qua cong S6 7 (cach bién 28 km, gan ngi ba song Ninh Co - séng Hong va day 1a
cong xa bién nhat cua hé thng thity néng Xuan Thuy trén trién song Hong) v6oi d§ man 16n
nhat do dugc ngay 13/01/2020 1a 3,75%o, vuot ngudng cho phép ldy vao trong dong la
2,75%o; da c6 thoi gian man xam nhdp qua Mon Ro Xuong trién song Ninh Co. Dbi véi
song Ninh Co man 1én téi céng Tré (cach bién 29 km) v6i do man 16n nhat do dugc ngay
14/01/2020 1a 3%o, vuot ngudng cho phép lay vao trong dong 14 2 %o, Trén trién song Day
min 1én t6i cong Tam Toa (cach bién 35 km) v6i d6 man 16n nhit do dugc vao ngay
14/01/2020 1a 2%o, vuot ngudng cho phép lay vao trong dong 1a 1%o [11-14]. Muc dich
nghién ctru 1 xay dung duoc hé thong hd tro du bao, canh bao nguy co rii ro xdm nhap
min khu vuc tinh Nam Binh hd tro cho cong tac nghiép vu cta du bao vién. Giai phap cong
nghé dugc xay dung dua trén viéc lya chon két hop bé mé hinh MIKE 11 (HD, AD) va GIS
dé xay dung hé thong du bao canh bao nguy co rai ro do xdm nhap man giy ra cho tinh
Nam Dinh.

2. S6 liéu sir dung va phwong phap nghién ctru
2.1.S6 lieu

- S liéu quan tric cac yéu t6 mua, nhiét do luu vuc, khu vuc du bao trong thoi khoang
da qua.

- Dién bién muc nudc, luu lugng cac tram thugng luu trén luu vuc song, khu vue du
bao trong thoi khoang dé qua.

- Dlen bién cua thuy triéu trong luu vue, khu vuc du béo trong thoi khoang di qua. Thu
thap s6 lidu quan tric ciia cac tram hai van c6 anh huong dén khu vuc dy bdo, canh béo.

- Thu thap thong tin, dit liéu van hanh ho chira va cac cong trinh thay loi thude khu vuc
du bao va lan can.

- Thu thap s6 liéu do main tai cac tram do man trén luu vuc, khu vuce du bao va 1an cén.

- Thong tin, ké hoach du kién nhu ciu st dung nudc trén luu vue, khu vuce du béo,
cling nhu nhu cau sir dung nuéc trong néng nghiép, thity san va cac hoat dong kinh té - xa
hoi khac.

- Ban tin dy bao xdm nhap min cung cap cho chinh quyén dia phuong céc xi huyén
chiu anh huong.

2.2. Phuong phap nghién curu

H¢ théng canh bédo, du bdo rui ro xam nhdp man tinh Nam Dinh dugc xay dung dua
trén viéc két hop bo mé hinh MIKE 11 (HD, AD) va cong nghé GIS di duoc hiéu chinh -
kiém dinh bo thong sb phu hop véi khu vuc nghién ciru, két qua mo phong nong d6 min
duoc tinh toan tir mé hinh s& dugc hién thi dudi dang ban dd truc quan nho cong nghé GIS
[15, 16]. Nghién ciru g dung ngdn ngir 1ap trinh Python va Dart dé xay dung hé thong
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canh bao, duy bdo: Ngon ngit 1ap trinh Python stra va loai bo dir li€u khong chinh xac, hay
con duoc goi 1a lam sach dir li€u; trich xuét va chon loc cac dic diém da dang cua dir liéu;
ghi nhan dit liéu gan tén c6 ¥ nghia cho dir lidu; tim cac s6 liéu thong ké khac nhau tir dir
liéu; tryc quan hoa dir liéu bang céach st dung cac biéu dd va do thi; theo doi 16i trong ma
ctia phan meém; tw dong xay dung phan mém; dam nhan quan ly du an phan mém; phat trién
nguyén mau phan mém. Ngon ngir l4p trinh Dart st dung dé xay dung giao dién ngudi
dung va hién thi két qua h¢ thong canh béo, dy bao xam nhdp man cho khu vuc nghién ctru.
Giao dién ngudi st dung (tiéng Anh: User Interface, viét tat: UI) 1a diém twong tac va giao
tiép gilta ngudi va may tinh trong mot thiét bi. Pidu ndy c6 thé bao gdm man hinh hién thi,
ban phim, chudt va sy xuét hién ciia may tinh dé ban. D6 ciing 1a cach ma ngudi st dung
trong tac v6i mot img dung hodc trang web. Bén canh do, sy phu thudc ngay cang nhiéu
ctia doanh nghiép vao cac tng dung web, tng dung di dong, mang xa hoi da khién nhiéu
cong ty dit uu tién cao hon cho UI trong nd lyc cai thién trai nghiém chung ctia ngudi ding
[17-24].

Viéc du bédo, canh bado xam nhap man duoc thyc hién theo quy trinh ky thuat quy dinh
tai Thong tu 25/2022/TT-BTNM quy dinh vé quy trinh ky thuat du bao, canh bao hién
tugng khi twong thuy vin nguy hiém [25] va Can cir Quyét dinh s6 18/2021/Qb- TTg ngay
22 thang 4 nam 2021 cua Tha tuéng Chinh phu quy dinh vé du béo, canh béo, truyén tin
thién tai va cdp do rui ro thién tai [26]. Hé thong canh béo, du bao xdm nhap min dugc xay
dung v6i cdc md dun cép nhat s6 liéu muc nudce bién triéu, luu lugng x4 tu hd chua, luong
nude gia nhap khu giira dé phuc vu tinh toan diéu tiét ho chua, dién toan thuy vian, thuy luc,
xam nhap man két hop (Hinh 2). Giao dién dang nhap hé thdng va van hanh hé théng duoc
thé hién trén hinh 3.

Xuét ban tin canh

S bao nguy co
Luu lugng xa tir ho

chira

M5 phong xam nhap Doc va hién thi két
mdn qua

Luong nudc gia
nhap khu gitra

Cap nhat s6 liéu
thue do, du bao

M0 phong thuy luc

Muec nude triéu bién
duoi

2 )
Xay dung ban do
ranh gidi xam nhéap
man

Hinh 2. So db hé thdng dy bao, canh bdo x&m nhap man tinh Nam Dinh.

@ Nhitky
k)

B3 KTTV tinh Nam Binh

0 e Chay mé hinh

Dy’ bao xam nhap man
tinh Nam Dinh
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Hinh 3. (a) Giao dién ding nhap vao hé thong, (b) Giao dién hé thdng khi chay.
3. Két qua

Két qué chay thtr hé théng canh bao, du bdo xam nhap man tir thang 01 dén thang 04
nam 2024. Thoi doan du bao, canh bdo la 10 ngay vao cac ngay 01, 10, 20 hang thang tur
thang 01 dén 04 nam 2024 dugc thé hién trén hinh 4, 5.
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Hinh 4. Ban d6 canh béo, dy bdo xam nhap man: (a) ngay 01 - 10/01/2024; (b) ngay 11 -
20/01/2024; (c) ngay 21 - 31/01/2024; (d) ngay 01 - 10/02/2024; (e) ngay 11 - 20/02/2024; (f) ngay
21 - 29/02/2024.

Ban d canh bao, du bao xdm nhap min tinh Nam Dinh tir thang 01 dén thang 4 nam
2024 tir hinh 4, hinh 5 thé hién trj s6 va ranh gi6i xim nhap m3n giam dan tir thang 01 dén
thang 4. Xam nhap man 16n va sdu vao noi ddng tap trung vao thang 01, 02, 3 dén thang 4
x4m nhdp man giam dan nhung van con ¢ muc cao. Tuan gitta thang 3 xam nhap man giam
13 rét do cac hd chtra phia thuong luu ting cudng x4 nudce d6 ai vu Pong Xuan. So sanh voi
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gia tri thyc do trong khoang thoi gian trén (Bang 1) cho thay hé théng chay 6n dinh, két qua
canh bao, du bao dat két qua tot ca vé tri s6 va thdi gian xuat hién xAm nhap man.

NINH BINH
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¥ e
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[TV 1250000

THAI BINH
e

Thi Binh

Chi giai

DEman (%)
19

| THIE 1250000 |

1058 1060 1062 1064 1066

Hinh 5. Ban d6 canh béo, du bdo xam nhap man: (a) ngay 01 - 10/3/2024; (b) ngay 11 - 20/3/2024;
(c) ngay 21 - 31/3/2024; (d) ngay 01 - 10/4/2024; (e) ngay 11 - 20/4/2024; (f) ngay 21 - 30/4/2024.

Bang 1. Bang két qua canh béo du béo va thuc do xAm nhap man tir thang 01 dén thang 4 nim
2024 tai tinh Nam Dinh.

Tén diem du
bao, canh bao

P man max (%)

Thoi gian xuét hién

Khoang céch chiu d
man 1% (km)

Khoang cach chiju
do min 4% (km)

Duwbio Thucdo  Dubdo Thuwc do  Duw bdo Thuc do Duwbdo  Thuc do
Pht Lé 29 28,93 12 - 13/01 13/01 20-25 15-20
Ng6 DPdng 15 13,20 11-13/01  13/01 25-30 20-25
Nhu Tan 22,5 24,88 12 - 14/01 13/01 30-35 20-25
Phti L& 27 29,20 24 - 26/01 25/01 20-25 15-20
Ng6 Pdng 6 4,20 24 - 26/01 23/01 25-30 20-25
Nhu Tan 12 10,33 24 - 26/01 25/01 30-35 20-25
Phi1 L& 30 29,83 07 - 09/2 09/2 20-25 15-20
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Tén diem du
bao, canh bao

P man max (%o)

Khoang cach chiu d

Thoi gian xuat hién man 1%o (km)

Khoing cach chiu
dd min 4% (km)

Dubdo Thuwcdo  Dubao Thucdo Duwbao Thuc do Dwbio  Thuc do
Ngo Pong 14 13,50 07 - 09/2 09/2 25-30 20-25
Nhu Tan 18 20,08 07 - 09/2 09/2 30-35 20-25
Phi L& 8 7,05 15 - 16/02 15/02 20-25 15-20
Ngo Bong 12 13,20  15-16/02  15/02 25-30 20-25
Nhu Tan 7 5,93 15 - 16/02 15/02 20-25 15-20
Phi L& 25 23,58 21 - 22/02 22/02 20-25 15-20
Ngé Dong 12 15,80 21 -22/02 22/02 25-30 20-25
Nhu Tan 9 7,80 21 - 22/02 22/02 20-25 15-20
Phi L& 28 32,60 14 - 16/3 15/3 20-25 15-20
Ngo Bong 12 14,50 14 - 16/3 15/3 25-30 20-25
Nhu Tan 15 18,08 14 - 16/3 15/3 25-30 15-20
Phi L& 21 20,90 19 - 20/3 20/3 20-25 15-20
Ngé Dong 12 14,50 19 - 20/3 18/3 25-30 20-25
Nhu Tan 9 9,30 18 - 20/3 20/3 20-25
Phi L& 22 22,75 21, 28/3 28/3 20-25 15-20
Ngo Bong 12 21, 28/3 28/3 25-30 20-25
Nhu Tan 9 11,30 21, 28/3 28/3 20-25
Phi L& 24 15,95 03 -05/4 04/4 15-20 20-25
Ngé Dong 11 03-05/4 04/4 20-25 25-30
Nhu Tan 11 10,25 03-05/4 04/4 20-25 25-30
Phi L& 8 6,80 28-30/4 30/4 15-20 20-25
Ngo Dong 8 28-30/4 30/4 15-20 20-25
Nhu Tan 10 3,125 28-30/4 30/4 15-20 20-25

Két hop ban dd nén bao gdm cic 16p ban dd séng sudi, giao thong, ranh gisi hanh
chinh véi ban d6 du bao, canh bao tir hé thong trén, nghién ctru xay dung ban d6 xam nhap
mén va ban do phan vung nguy co rii ro do xdm nhdp man gay ra cho tinh Nam Dinh theo

05

tan suat 90% va 95% (Hinh 6-8).
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Hinh 6. Ban d6 phan ving rii ro tuong &g véi kich ban P = 95%.

T
1081 s



Tap chi Khi twong Thiiy van 2025, 770, 97-107; doi:10.36335/VNJHM. 2025(770) 97-107 104

e “tioa

] e TRUNGQUGC
v T, H\'\( ~. ._.*'M’;
M S e
E LAO /‘j
.

o

£ ok
)
£ e Tt M A, 7 24 TR S i et S R Sy e i T ]
i éc’ L]
.« NINH BINH Qro
5§ N
§ N k
CNLem -~
/ Chii thich
)
/ ® Tram Khi wong Clip 4§ rii ro
- IHA_N&E(_)A_ g ST ¥ Lrgn thuy van Khong anh hudng |
7 ~ Ranh gidi xi Rit (hip
" o~ “\ A & Ranh pi¢i huyén Thip
e \.\ A Ranh gii tinh Trung binh
P Song sudi . Cao
g . Ricno 5
K P i

e

Hinh 8. Ban d6 phan viing rii ro tuong (g véi kich ban P = 90%.

Két qua thong ké cac xa chiu anh hudng theo cac cip rii ro xAm nhap man theo kich
ban tan sudt 95% va 90% thé hién trong bang 2 va bang 3. Két qua cho thay nguy co rui ro
do xam nhdp man tap trung chu yéu ¢ 3 huyén: Hai Hau, Giao Thuy, Nghia Hung. Theo
kich ban tan suat kiét P = 90% cho thiy tai huyén Giao Thuy s xd c6 nguy co rui ro rit cao
chiém 50%, nguy co cao chiém 32%, con lai 4 xd c6 nguy co thap va trung binh. Tai huyén
Hai Hau s x4 ¢o nguy co rui ro rat cao chiém 37%, nguy co cao chiém 31%, con lai 32%
xd ¢6 nguy co thap va trung binh. Tai huyén Hai Hau sé xi c6 nguy co rdi ro rat cao chiém
37%, nguy co cao chiém 31%, con lai 32% xi c6 nguy co thdp va trung binh. Tai huyén
Nghia Hung s6 xd ¢6 nguy co rai ro rat cao chiém 52%, nguy co cao chiém 20%, con lai
28% x4 c6 nguy co trung binh, thap va rit thap.

Bing 2. Bang thong ké nguy co rii ro do xam nhap man theo kich ban P = 90%.

Khéng dnh Trung

Huyén hwéng Rit thip Thip binh Cao Rit cao Téng
Giao Thuy 2 2 7 11 22
Hai Hau 5 6 11 13 35
My Loc 11 11
Nam Dinh 25 25
Nam Truc 18 2 20
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Huyén Kl;::;légjn agnh Rét thap Thip T&‘;ﬂg Cao Rét cao Téng
Nghia Hung 2 4 1 5 13 25
Truc Ninh 7 3 3 8 21
Vu Ban 18 18
Xuan Truong 7 5 6 2 20
Y Yén 26 5 1 32
Téng 98 23 20 18 33 37 229

Bing 3. Bang thong ké nguy co rii ro do xam nhap man theo kich ban P = 95%.

Huyén Kl;ﬁ;légnagnh Rét thap Thip Tt;L:]?]g Cao Rit cao Téng
Giao Thuy 5 17 22
Hai Hau 4 13 18 35
My Loc 11 11
Nam DPinh 25 25
Nam Truc 18 2 20
Nghia Hung 2 1 1 7 14 25
Truc Ninh 6 3 3 9 21
Vu Ban 18 18
Xuan Truong 3 6 9 2 20
Y Yén 26 5 1 32

Téng 98 18 11 17 36 49 229

Theo kich ban tan suat kiét P = 95% cho thdy sb luong cac xa bi anh hudng cap rui ro
cao va rat cao ting (3 xa cdp do rui ro cao va 12 xa cap d rui ro rat cao). Theo thang chia
cap do rai ro thi d6 min twong tng cap rui ro nay chi thich hop khai thac st dung nuéc cho
ndng nghiép, khong dao bao cho nudc sinh hoat.

4. Két luan

Trong linh vyc khi tugng thuy van tai nguyén nu6e ¢ Viét Nam nhiing ndm gan day da
va dang ¢ nhiéu to chirc, co quan va nhiéu ngudi quan tim nghién ctru tmg dung cac ngodn
ngit 1ap trinh thiét ké hé thong, trang web, bd cong cu hoan thién tich hop véi cac nén dir
liu vé tinh, cong nghé GIS va cac md hinh mo phong dé nang cao muc do du bao, canh
bao. Bai bao trinh bay két qua rii ro xdm nhap mian vdi cac tan xuat kiét 90%, 95% va san
pham van hanh hé thong canh bao, du bao xam nhdp man dugc xay dung voi cac mo dun
cap nhat sb liéu muc nudc bién triéu, luu lugng xa tr hd chura, lugng nude gia nhap khu
gitta dé phuc vu tinh toan diéu tiét hd chua, dién toan thuy luc, mo phong xam nhap min &
khu vue cira song khu vyre nghién ctru két hop ting dung cong nghé hé thong tin dia 1y GIS,
tir 46 dua ra cac ban d6 canh bao, du bao xAm nhap min trong cac ban tin canh bao nguy co
xam nhap mdn cho tinh Nam Dinh. Két qua van hanh dy bdo, canh bao thir nghiém trong
khoang thoi gian tir thang 01 dén thang 4 nam 2024 cho 3 diém du bao 1a tram Thuy van
Phu Lé (S. Ninh Co), tram thuy van Nhu Tan (S. Day) va cong Ngo Pong (S. Hong) kha 6n
dinh, chat lugng du bao ca vé tri s6 va thoi gian xuat hién déu dat két qua tot.

DPéng gop cia tac gia: Xay dung y tuéng nghién cau: V.T.H., D.Q.T.; Lua chon phuong
phap nghién cau: V.T.H., T.T.T.T.; Xt ly va xdy dung bo céng cu: D.V.H., T.V.G.; Viét
ban thao bai bao: V.T.H., B.Q.T.

Loi cam on: Bai bao hoan thanh nhd vao mot phan két qua cua nhiém vu khoa hoc:
“Nghién ctru dé xuét hé théng canh bao, du bao sém rui ro do xam nhap man gay ra tai tinh
Nam Dinh”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Establish a warning and forecasting system saltwater intrusion
in Nam Dinh province
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Abstract: The study presents the results of the forecast, warnings system by saltwater
intrusion in Nam Dinh province. The warning, forecasting system is built based on
modeling methods combined with MIKE 11 HD, AD and GIS technology. The system has
applied to forecast and warn of saltwater intrusion from January to April 2024. Results
show that the system runs quite stably with data updated continuously and fully. The
forecast results with actual measurements of the scope and concentration of saltwater
intrusion achieved good results. The system provided a detailed risk map due to saltwater
intrusion at the commune level with drought frequency P = 90% and P = 95%. The
calculation results show that with the frequency scenario P = 95%, the number of
communes affected at high and very high-risk levels increases (three communes at high-
risk level and 12 communes at very high-risk level). According to the risk level scale, the
salinity corresponding to this risk level is only suitable for water exploitation and use for
agriculture, not guaranteed for domestic water use. Saltwater intrusion forecasting,
warning system will be an effective toolkit for the Nam Dinh province
hydrometeorological station to forecast and warn early that may occur in the province.
This system can also be used as a theoretical basis for other coastal areas.

Keywords: Warning, forecast system; Saltwater intrusion; Nam Dinh.
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