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Tom tit

Muec miede bién dang cao do khi hdu thay doi la mét nguy co nghiém trong cé
tinh toan cau, va nguy co ndy cang tré nén nghiém trong hon déi véi nhitng miede c6
mdt do dan cw day ddc ¢ nhitng ving dat thd’p va ven bién nhw Viét Nam. Myc nudc
bién ddng cao lam qud trinh xam nhdp man tai ving cira séng thudc dai ven bién dong
bang Bac B¢ dién bién phirc tap va cang lan sdu vao trong ddt lién, anh heong dén qua
trinh ldy nwéc phuc vu cdc nganh kinh té. Vi vdy can phdi cé tinh todn xdc dinh dién
bién qud trinh thiy lyc va xam nhdp mdn ciia hé thong viing cira séng ven bién.

Bdo cdo trinh bay két qua nghién ciu vé dién bién xam nhdp man tai chin cira
séng chinh viing ven bién dong bang Bdc b dé lam co sé xdy dung bién phdp img phod
vGi moi hiém hoa nay.

1. Dt van dé ‘ ‘

Vung nghién ctu gom 14 huyén thudc 5 tinh, thanh gom huyén Yén Hung
(Quang Ninh), An Hai, An Lao, D6 Son, Kién Thuy, Thuy Nguyén, tién Lang va Vinh
Bao (Hai Phong), Thai Thuy, Tién Hai (Thai Binh ), Hai Hau, giao Thuy, Nghia Hung
(Nam Pinh) va Kim Son (Ninh Binh) thudc dai ven bién dong bang Bac B da dang va
s€ bi anh hudng nghiém trong boi qua trinh xdm nhép mén tai cac cura séng. Qua trinh
xam nhap man s& dién bién phue tap va cang lan sdu vao trong dat lién khi nudc bién
dang cao. Bao cao trinh bay két qua nghién ctru, xac dinh dién bién qua trinh thay luc
va xam nhap mén cia hé thong séng chay qua cac vung nghién ctu.

2. Phan tich danh gia qua trinh dong chay tai Son Tay.

Tram thity van Son Tay nam trén séng Hong 1a t6 hop dong chay cua cac nhanh
ba, Thao, L6. Vi vdy qua trinh luu Iugng tai Son Tay dugc chon la dau vao cho bai
toan. D¢ danh gia tinh hinh han han trén luu vyc thong qua qua trinh dong chay tai Son
Tay. Cén khoi phyc s0 li€u cho tram Son Téy tur nam 1989 dén nay. St dung phuong
phép phan tich hoi quy nhicéu bién dé tién hanh hoan nguyén qua trinh dong chay ngay
tai Son Tay.

Phuong trinh hdi quy twong quan nhiéu bién c6 dang:

Y=a+bX +bX,+..+b,X, (1-1)

Trong d6: Y 1a bién phu thudc ; X 1a bién doc lap; a la hﬁng s6 hoi quy ; b 1a hé
s6 hoi quy.

Dé hoan nguyén dong chay tai Son Tay, trudc tién hoan nguyén dong chay tai
Hoa Binh.



2.1. Khéi phuc 56 li¢u tuyén Hoa Binh

Tram thuy vin Hoa Binh duoc xay dung tir nam 1902. Tuy nhién, phai tir nam
1956 cho dén nay, tram méi c6 sb liéu quan tric twong ddi day di. Nam 1979, ho Hoa
Binh dugc bit dau xay dung va dén nam 1988 bit dau di vao hoat dong. Khi d6 tram
Hoa Binh da dugc chuyén xudng ha luu cach dap khoang 5km, va con c6 tén goi 1a tram
Bén Ngoc. Nhu vay, ké tir nam 1988 trd di, tram Hoa Binh do cac gia tri vé luu luong
nude sau khi da c6 sy diéu tiét cia hd Hoa Binh, tirc 1a chiu sy anh hudng hoan toan cua
viéc van hanh hd chira. Bé danh gia dong chay thuc sy tai tram Hoa Binh, trudc hét can
phai khéi phuc lai s6 lidu tir naim 1989 dén nay.

Xem xét tram thuy van Ta Bu ném cach Hoa Binh khoang 200km vé phia
thuong luu. Day la tram co s6 lidu quan trac cling tuong d6i day dua, tr nam 1961 cho
dén nay. Hai tram Hoa Binh va Ta Bu ¢ sO lidu quan tric dong bo kha dai. Hon nira,
cac didu kién vé dia hinh, dia chit, tham phu thyc vat .. . déu tuong dong voi nhau. Co
thé lua chon tram Ta Bu dé phan tich, tinh toan khéi phuc lai s6 liéu cho Hoa Binh.

Phuc hoi s6 liéu tuyén Hoa Binh dugc thuc hién theo tai liéu binh quén ngay.

Phuong trinh tinh luu lugng binh quan ngay cho Hoa Binh theo gia tri twong
ung cua Ta Bu nhu sau:

Qup(1) = a +b.Qra(1)

Trong d6 i 1a thoi doan tinh toan, QHB(i) va QTB(i) twong ung 1a luu luong

binh quan ngay cua tuyén Hoa binh va Ta Bi.

Can ctr vao két qua tinh toan thi muc do tuong quan gitra luu luong hai tram nay
1a rat tot dat 0,94 (xét theo thoi doan 1961-1987). Vi viy c6 thé sir dung quan hé nay dé
khoi phuc Iuu lugng dong chay ngay tai tram Hoa Binh ké tir sau khi ¢6 hd (tir nim
1988 dén nim 2006) theo phuong trinh:

QHB(i) = 88.347876724772 + 1.06755546714556*QTB(i)

2.2. Khéi phuc sé liéu tuyén Son Tay

Dong chay tu nhién tai tuyén thuy vin Son tay dugc phuc hdi theo s6 lidu thyc
do tai Vu quang (séng L6), Yén bai (séng Thao), va sb liéu khoi phuc cua tuyén Hoa
binh (d4 khoi phuc trong muc tré) bang cach sir dung quan hé twong quan nhiéu chiéu
dic trung luu lugng dong chay binh quan ngay tai cac tuyén trén c6 dang:

Qsr (1) =a+b1*Qug (1) + b2*Qys (1) + b3*Qvq (1)

Trong d6 i 1a chi so thoi doan tinh toan,QST (i), QHB (i) ,QYB (i) ,QVQ (i)
tuong tmg 1a luu luong binh quan ngay tai cac tuyén Son Tay, Hoa binh, Yén bai va Vu
quang.

Hé sb twong quan nhiéu bién luu lugng binh quan ngay tram Son Tay véi cac
tuyén Hoa Binh, Yén Bai, Vu Quang ciing rat chit ché dat 0.96 (xét theo thoi doan
1956-1987). Vi vy c6 thé st dung quan hé nay dé khéi phuc luu lwong dong chay ngay
tai tram Son T4y (tir ndm 1988 dén nam 2006) theo phwong trinh:

Qs (1) = 92.3971343085038 + 0.987303802112804*Qpg (i) +
0.830017555532403*Qyg (i) + 1.14240719815005*Qvq (1)

Két qua phuc hdi dong chay tai tuyén Son Ty thu dugc 13 qua trinh luu lugng
binh quéan ngay, sau do6 tinh luu lugng binh quan thang kiét nhat, 3 thang kiét nhét, luu
luong binh quan mua kiét va dong chdy nam (tinh theo nam thuy van.

Tinh tan suat dong chay kiét nhat, 3 thang kiét nhat, binh quan mua kiét va dong
chay nam tmg véi tan suat 85 % tai Son Tay. Két qua cho nhu bang 1.

Bing 1 : Pic trung luu lwong tram Son Tay trén song Hong

Dic trung (m’/s) Ung véi tan suat P = 85 %
Q 1thang min 789




Q 3thing min 888
Q mua can 1269
Q nam 3041

Trong bdo cdo chon nam tinh toan 1a ndm c6 dong chay mua can va dong chay
nam tai Son Tay x4p xi dong chay tmg vdi tan suat 85%.

‘Qua phan tich tinh toan qua trinh dong chay tai Son Tay thi nam c6 dong chay
niam xap xi dong chay ung véi 85 % la nam 2003-2004 va thoi ky tir 10/1/2004 dén
3/2/2004 1a thoi ky can kiét nhét dugc chon lam thdi doan tinh toan du bao xu thé dién
bién xdm nhap min do nudc bién dang. Nam c6 dong chay mua can xap xi dong chay
g v6i 85 % la nam 2004-2005 va thoi ky tir 16/2/2005 dén 14/3/2005 14 thoi ky can
kiét nhat dugc chon lam thdi doan tinh toan du bao xu thé dién bién xAm nhdp man do
nude bién dang.

Qua trinh dong chay tai Son Tay (1/6/2003-31/5/2004) Qua trinh dong chay tai Son Tay (1/6/2004-31/5/2005)
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Hinh 1: Qua trinh dong chay tram Son Tdy Hinh 2:Qud trinh dong chay tram Son Tdy
trén song Hong(1/6/2003-31/5/2004) trén song Hong (1/6/2004-31/5/2005)

3. Lwa chon kich ban va phwong an tinh toan.

C6 nhiéu nghién ctru vé kich ban bién doi khi hdu va nugc bién dang: d6 1a
Ngan hang thé giéi (WB), Uy ban Lién Chinh phu vé Thay d6i Khi hau (IPCC), Trung
tdm quan 1y moi truong quoc t&(ICEM).. Nhung tai thoi diém nghién ciru dau nim
2009, chua c6 cong bd méi vé kich ban nudc bién dang cho Viét Nam. Chinh vi vay
trong pham d¢ tai, nhém nghién ctru lya chon tinh toan cho 3 kich ban:
a)  Kich ban nén.
b)  Kich ban nudc bién ting 0.5 m
¢)  Kich ban nudc bién ting 1m.
M&i mét kich ban duge tinh todn cho 2 nam dién hinh nhu da trinh bay trong
muc 2. D6 1a nam:
- Nam 2003-2004 c6 dong chay nam xap xi dong chay nim tng véi 85 % tai
Son Tay.
- Nam 2004-2005 c6 dong chay mua can x4p xi dong chay mua can tng véi 85
% tai Son.

4. Ung dung mé hinh Mike 11 mé phéng dong chay kiét viing nghién ciru.
4.1. Mé hinh MIKE 11

MIKE 11 1a mé hinh dong luc mét chiéu va dé dang véi nguoi sir dung nham
phan tich chi tiét, thiét ké, quan 1y, van hanh cho song cting nhu hé thong kénh din don
gian va phuc tap. MIKE 11 linh hoat, cung cap mot moi trudng thiét ké hiru hidu vé k§
thuét cong trinh, tai nguyén nude, quan ly chat lugng nudc va cc ing dung quy hoach.



Trong bao cao sir dung hai mo-dun 1 chiéu: thuy dong luc HD va xam nhap min
AD dé mod phong ché do thuy lyc va xdm nhdp méan mua kiét trén h¢ théng ha luu song
Hong — Thai Binh. Khi bai toan thuy luc dwoc moé phong, hiéu chinh tét thong qua mo
dun HD, khi d6 tiép tuc st dung mé dun AD d tinh toan dién bién va xam nhap min
trén cac song chinh clia ving nghién ciru.
4.2. Lap so d6 mo phong hé thong
1. Thiet lgp mo hinh

Cin clr vao so dd tinh va cac hiéu biét v& mo hinh va cac s6 liéu ving nghién
clru, bao céo da thiét 1ap cac mé dun:

a) Thiét lap mang song (NETWORK EDITOR):

b) Thiét 1ap dir liéu dia hinh (CROSS-SECTION EDITOR):

¢) Thiét lap diéu kién bién (BOUNDARY EDITORS):

d) Thiét lap file thong s6 md hinh (PARAMETER FILE EDITORS):

e) Thiét 1ap mot mo phong cho mé hinh (SIMULATION EDITOR): Simulation
ditor két hop tat ca cc thong tin can thiét cho MIKE 11 dé thé hién mot mo
phong. Tét ca cac thong tin dugc luu trong mot tap tin mod phong (*.sim11)), d6
chinh 1a toan bd mang thuy luc vung nghién ctru dugc xay dung trong mo hinh
Mike 11 hinh 3.
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Hinh 3:So d6 mang ludi song, matcdt ha luu viee song Hong - Thdi Binh duwoc thiét Idp trong
mé hinh Mike 11
2. 86 liéu Khi tuwong Thuy van.
S liéu bién:Nhu da trinh bay ¢ trén, s6 liéu bién dung trong tinh toan gom sb
liéu bién trén (Q), bién dudi (H), va bién dung nudc (Q).
Bién trén 1a sb liéu qua trinh dong chay thuc do tai cac tram khéng ché phia
thuong luu.
Bién dudi 1a qua trinh myc nudce thye do tai cac tram khéng ché phia ha Iuu.
Piéu kién ban du trén mé hinh dugec mé phéng tai tat ca cac nat bao gém murc
nude va dd man tai thoi diém bat ddu tinh toan. Cac dit liéu ban dau duge tinh toan tir



sb liéu do dac thiy van va d¢ man tai cac tram thiy van va tram do man trén toan luu
vuc.

Bién dung nudc, vi diéu kién thu thap dugc so liéu 1dy nude cu thé cia cac cong
trinh trén dong chinh khé khan, bién dung nudc duoc lay trén co s0 luu luong yéu cau
cho cac ving dong bang va trung du dugc xac dinh tai cac nit gan vao ludi séng truc
chinh cua nam 2000 va dugc thong ké trong bang 2 dudi day (lay tir bao cao "Diéu tra
tai nguyén nudc, tinh hinh khai thic va xa thai ngudn nudc ¢ ving kinh té trong diém
Bic Bo” cua cuc QLTNN).

Bdng 2: Luweu lwong bom tai cdc tram bom chinh trén hé thong séng Hong- Thai Binh

Thang Xl I I 1l

Tuan 1 2 3 4 5 ] T 8 9 10 11 12 13 14] 15 18
ChoNN | 180 1500 150 180 400 400 4000 400] 150 1500 150] 150 150] 150] 150] 150
CM&SH | 200] 2000 2000 200 200 200 200 200|200 200) 200] 200 200] 200|200 200
Tong 300 3501 3800 350( 800 600 800 500|350 360] 350] 350] 350 350] 350| 350

Céc tram kiém tra: Tai lidu thily van tai cac tram kiém tra thu thap duoc gém tai
liéu thuc do ctia cac tram:

Qua trinh H ~ t tram Ha Noi, Hung Yén trén séng Hong.

Qué trinh H ~ t tram Quyét Chién trén song Tra Ly, tram Tryc Phuong trén séng
Ninh Co, tram Truc Phuong trén séng Ninh Co.

Tai liéu man dugc mo6 phong trén mo hinh dé kiém tra bd thong sb tai khuyéch
tan cua mo hinh. Cac tram moé phong bao gébm Ba Lat (Hdng), Duong Liéu

(Hong), Ngii Thén (Tra Ly), Phuc Khé (Tra Ly), Pong Quy (Tra Ly), Phu L&

(Ninh Co), Nhu Tan (Pay), Van Cu (Ho4), An Phu (Kinh M6n), Ba Nha (Gua).
4.3. Kiém nghiém hé thong mé hinh thiiy lwc Mike 11

Qua trinh hiéu chinh théng s6 mé hinh nham xac dinh cac théng sé nham cia
m6 hinh dé cho két qua tinh toan phu hop nhat s6 lidu thuc do. Viéc hiéu chinh cac
thong s6 md hinh dugc tién hanh bang phuong phap thir sai.

Mo hinh xdm nhap min thuc chét bao gdm 2 mo hinh: mé hinh tinh thuy luc va
mo hinh tinh xam nhap man vi vay viéc hi¢u chinh, kiém dinh mé hinh duogc tién hanh
qua 2 bude: trude hét thuc hién véi tinh toan thuy lyuc; tiép theo tinh todn mé hinh tinh
man.

Qua trinh hiéu chinh duge thyuc hién véi chudi tir 3/2-24/2/2002, kiém dinh dugc
thuc hién voi chudi tir 10/1-3/2/2004 twong tng véi qua trinh dong chay nho nhat tai
Son Tay.

Hé s6 NASH duoc ding dé danh gia sai so giita tinh toan va thyc do cua qua
trinh thiy lyc. Do sb liéu min do dac khong lién tuc nén sai s twong ddi va tuyét dbi
duoc str dung dé danh gia két qua mo phong man. Két qua kiém dinh thong s6 thuy luc
dat yéu cau can thiét thé hién & hé sd NASH 16n nhat dat 0.97, nho nhat dat 0.7 & budc
hiéu chinh va 16n nhat dat 0.96, nho nhat dat 0.68 ¢ budc kiém dinh mé hinh. Két qua
hiéu chinh va kiém dinh thong s6 truyén tai- khuyéch tan ciing ddm bao yéu cau duoc
thong ké chi tiét cho ting tram trong cac bang va hinh v& dudi day:

Bang 3 : Két quad hiéu chinh va kiém dinh mé hinh thuy lyc tai cac tram trén luu vuc

Hiéu
TT Tram Song chinh
NASH% | NASH%

Kiém dinh




TT Tram Song ;I:lfll;l Kiém dinh
NASH% | NASH%

1 Nhu Tan Day 0.92 0.90

2 Phu L& Ninh Co 0.92 0.91

3 Ba Lat Hong 0.96 0.94

4 Dinh Cu TraLy 0.97 0.96

5 bong Xuyén Thai Binh 0.94 0.95

6 Quang Phuc Vin Uc 0.80 0.79

7 Kién An Lach Tray 0.81 0.68

8 Ctia Cim Cém 0.78 0.79

9 Do Nghi Bach Ding 0.76 0.77
10 Do6n Son Pa Bach 0.89 0.8
11 Cao Kénh Kinh Thay 0.84 0.92
12 Trung Trang Van tc 0.87 0.90
13 Chanh Chir Ludc 0.89 0.79
14 Pha Lai Théi Binh 0.88 0.83
15 Hung Yén Hong 0.70 0.73
16 Ha Noi Hong 0.81 0.83
17 Nam Dinh bao 0.75 0.72
18 Truc Phuong Ninh Co 0.93 0.9

Badng 4 : Két qua hiéu chinh va kiém dinh mé hinh truyén man tai cdc tram trén luu vuc

TT Tram Son Hiéu chinh Kiém dinh
- & | Tinh | Po | Saisd% | Tinh | Do | Saisd%
1 Nhu Tan Pay 3.1 3.2 3.1 223 | 21.6 3.2
2 Phu L& Ninh Co | 22.4 | 22.8 1.8 29.5 | 28.8 2.4
3 Ba Lat Hong 8.7 8.6 12 24 24.5 2.0
4 Dinh Cu Tra Ly 5.9 5.8 1.7 236 | 23 2.6
5 | bong Xuyén | Thai Binh | 2 1.91 4.7 8.8 | 8.63 2.0




6 | Quang Phuc | Vin Uc 0.4 0.38 5.3 15.1 14.7 2.7

4.4. Két qua tinh todn cdc phwong dn

Sau khi hiéu chinh va kiém dinh m6 hinh dam bao d6 chinh xac can thiét nhu da
thuc hién trén, tién hanh mo phong dién bién ché d6 thuy luc va qué trinh xdm nhap
man trén toan hé théng nhu hinh bang 5.

Giai bai toan xam nhap man giup xac dinh nudc man véi mot nong d6 xac dinh
c6 thé 1an vao sau trong song dén bao xa trong mot t6 hop thuy luc nhat dinh. Do dai
xa4m nhdp man phu thudc vao cic yéu t6 chinh 1a: d6 man nudc bién, d6 16n thay triéu,
lru lwgng nude ngot tir thuong luu, qua trinh lay nu’oc/cap nudc tur khu gifta va dia hinh
long dan. Trong nghién ctru xem rang dia hinh 1a ¢6 dinh, d6 man tai bién ngoai ctra
b1en la khong d6i (25%0) [1-4] thi khoang cach xam nhdp mén cyc dai s€ la ham s6 cua
t6 hop luu lugng nude ngot tir thuong ngudn va myc nudc trleu ctru séng vao thoi ky
kle:[ nhét, nude lay tir song phuc vu cac hoat dong dan sinh kinh té va thoi ky triéu manh
nhat.

DIEN BIEN PO MAN LON NHAT DOC SONG DAY DIEN BIEN PO MAN LON NHAT DOC SONG NINH CO

—— ON&m — 085% t3i Son Tay —=—QHEM ~ Q86%tai Son Tay 1303 €6
SNEm - Q5% tai Son Tay -ting | m Qlauacan - GBE% tai Son Téy
+— SMbacan - Q86% tai Son Tay - ting 0.6 m & QMuacan - O85% tai Son Tay ting | m

e ON3M~ O85% tai SonTay —=— CN3m ~ QB5% tai Son T3y - tang 05
—— ON3m~ CB5% tai SonTay - ting 1 m —=— CMiacan ~ Q5% tai Son Tay
—+— OMuacan ~ Q85%:ai Son Tay - ting 3.5 m —e— CMuacan ~ (5% tai Son Tay - ting 1.m

Hinh 4:Dién bién dé man Iom nhdt doc cira Hinh 5:Dién bién dé man lom nhét doc cira
song Day song Ninh Co

DIEN BIEN PO MAN LON NHAT DQC SONG HONG DIEN BIEN PO MAN LGN NHAT DOC SONG TRA LY

ZBE% tai Son Tay — = QNEm - QB5% tai Son Tay - ting 0.5 m —+— ON&m- QB5% tai Son Tay —=—QMN&m - CB5% tgi Scr Téy - 2ng 0.5 m
—— QMNE&m ~ CBE% ki Son Tay - téng 1m ——QMcacan ~ 085% tai Sor Tay —— QN ~ QB5Y%t3 Son Tay - ting 1 ———OMuiacan ~ Q85%tai Son Tay

—+— QMuaCan~ Q85% tal Son Tay - 3 0.5 m —=— QMCacan ~ QB5% tai Sor Tay - ting | m —+— QN dzcan~ GB5% tal Son Tay - 0.6 m —— OMuacan -~ Q85%tai Son Tay - tang | m

Hinh 6:Dién bién dé man I6m nhat doc cira Hinh 7:Dién bién dé man I6n nhdt doc cira
song Hong song Tra Ly




DIEN BIEN PO MAN LON NHAT DOC SONG HOA DIEN BIEN DO MAN LGN NHAT DOC SONG THAT BINH

—a— QMM ~ DES% tai San Tay —=— ONim ~ Q85% tai Son Tay - tang 0.5m
—+— QN3 - GE5% tai Son Tay - ting 1m —— QMuacan - G85% ta Son Tay.
—+— GMunzan - Q85%tai SonTéy - 8ng 0.5m © QMiacan - ©85% tai Son Tay - tng | m

i ON&im ~ C85%tai Son Tay. —=— ON&m ~ DES% tai Son Tay - tirg 0.5 ™
—— QMam - QB5%tai Son Tay - ting 1m QMuazan - Q85%tai San Tay

+ Quuscan~ QB5Y tai Son Téy g 0.5 m. ® QMuazan - Q86%tai Son Tay - ting | m

Hinh 8:Dién bién dé man Iém nhat doc cira Hinh 9:Dién bién dé man I6n nhat doc cira
séng Hoa séng Thai Binh

DIEN BIEN DO MAN LON NHAT DOC SONG VAN UC DIEN BIEN DO MAN LON NHAT DOC SONG LACH TRAY
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—=— DN~ 085% tai Son Tay —=—QN3m~ 085%tai Son Tay - t3n3 € 5m —— ONEm ~ CB5%tai Son Tay. —=— QM s ~ DES% tal Son Téy - targ 0.5 ™

+ BN — GB5% tai Son Tay - ting 1 m - QMvacan - GB5% tai Son Tay “ GNEm — GBs%tai Son Tay - ting 1m #—GMiuazan - G86%tai Son Tay
—+— GMiacan~ Q5% tai SonTay g 0.6 m —»QMiacan ~ OB5% tai Son Téy tang | m —+— QMuacan~ Q5% tai SonTay  13ng 0.5 m & QMuasan ~QB5%tai Son Tay tang 1 m

Hinh 10:Dién bién do mdn’lo"n nhat doc cira Hinh 11:Dién bién @6 man Ién nhdt doc cira
song Van Uc séng Lach Tray

5. Két luan

Hé théng song Héng va Thai Binh 1a mot hé théng song 1on, nhung tai liéu man
trén hé thong con thiéu va khong dong bo. Day 1a khé khin cho viée uimg dung bét cir
mot mod hinh vao trong nghién ctru chit lwong nude. Trén co sé sd liéu khong dai,
khéng lién tuc, dwoc quan tric voi nhiéu muc dich riéng, thi phin mé phéng qué trinh
xam nhap man chic chin khé cho dd chinh xac cao duge. Két qua tinh toan cho ta cai
khai quat vé qua trinh myc nude va didn bién man trén hé thong. Két qua 1a co s cho
viéc tinh toan du bao xu thé dién bién xdm nhap min do nuéc bién dang khi xay ra cac
tinh hudng gia dinh.



Bing 5 Dién bién xam nhdp mén I6n nhit (%o0) doc cdc song

Ctra song Day
KC t6i ctra (km) 0 8.2 9.1 12.8 16.6 18.5 20.4 24.7 35
QNam ~ Q85% tai Son Tay 25 23.8 23.5 20.4 15.7 12.4 9.1 3.0 0
QNam ~ Q85% tai Son Tay - ting 0.5 m 25 24.8 24.7 23.9 22.2 20.8 19.1 14.1 4
QNam ~ Q85% tai Son Tay - tang 1 m 25 25.0 25.0 25.0 24.9 24.9 24.8 24.5 22
QMuacan ~ Q85% tai Son Tay 25 23.0 22.4 18.1 12.5 8.8 5.7 1.1 0
QMuacan ~ Q85% tai Son Tay - taing 0.5 m 25 24.4 24.1 22.3 19.1 16.7 14.1 7.9 1
QMuacan ~ Q85% tai Son Tay - tang 1 m 25 25.0 25.0 24.9 24.6 24.3 24.0 22.8 17
Cura song Ninh Co
KC t6i cua (km) 0 4.3 9.1 11.9 14.5 16.5 20.5 23.5 31.6
QNam ~ Q85% tai Son Tay 25 14.4 6.4 1.9 1.1 1.2 1.2 1.3 1.7
QNam ~ Q85% tai Son Tay - ting 0.5 m 25 18.1 10.4 4.4 2.9 29 3.0 3.2 4.0
QNam ~ Q85% tai Son Tay - tang 1 m 25 20.1 13.8 7.4 4.7 4.8 5.0 5.2 6.3
QMuacan ~ Q85% tai Son Tay 25 17.3 12.4 9.0 6.2 4.6 2.3 1.3 0.7
QMuacan ~ Q85% tai Son Tay - ting 0.5 m 25 19.5 15.3 11.9 8.9 7.0 3.9 2.5 1.7
QMuacan ~ Q85% tai Son Tay - taing 1 m 25 20.7 17.2 14.2 11.5 9.5 5.9 4.2 3.2
Ctra song Hong
KC t6i cua (km) 0 4.1 9.9 12.6 17.5 22.5 26.3 34.8 41.7
QNam ~ Q85% tai Son Tay 25 22.3 15.5 12.1 7.0 3.4 0.9 0.0 0.0
QNam ~ Q85% tai Son Tay - tang 0.5 m 25 23.6 19.2 16.5 11.5 7.0 2.3 0.1 0.0
QNam ~ Q85% tai Son Tay - tang 1 m 25 24.3 21.5 19.5 15.1 10.0 3.9 0.3 0.1
QMuacan ~ Q85% tai Son Tay 25 16.2 8.5 5.9 3.0 1.3 0.4 0.0 0.0
QMuacan ~ Q85% tai Son Tay - tang 0.5 m 25 19.4 12.5 9.5 5.9 3.1 1.1 0.1 0.0
QMuacan ~ Q85% tai Son Tay - tding 1 m 25 22.0 17.2 14.5 10.0 5.7 2.3 0.3 0.1




Ctra song Tra Ly

KC téi ctra (km) 0 5.0 7.6 9.8 12.0 15.1 18.2 23.5 24
QNam ~ Q85% tai Son Tay 25 18.5 12.6 8.5 4.8 1.8 0.4 0.0 0
QNam ~ Q85% tai Son Tay - ting 0.5 m 25 20.4 14.9 10.9 7.1 33 1.0 0.1 0
QNam ~ Q85% tai Son Tay - tang 1 m 25 21.8 17.2 13.6 9.5 5.1 2.1 0.5 0
QMuacan ~ Q85% tai Son Tay 25 12.1 5.9 3.0 1.3 0.4 0.1 0.0 0
QMuacan ~ Q85% tai Son Tay - tang 0.5 m 25 17.5 11.2 7.7 4.9 2.3 0.9 0.2 0
QMuacan ~ Q85% tai Son Tay - ting | m 25 21.5 17.0 14.0 11.0 7.5 4.8 2.1 2
Ctra song Hoa
KC téi ctra (km) 0 3.2 7.3 9.1 11.6 13.4 16.8 19.5 25.5
QNam ~ Q85% tai Son Tay 25 24.6 23.0 20.4 15.1 10.5 3.8 1.7 0.3
QNam ~ Q85% tai Son Tay - tang 0.5 m 25 25.0 24.5 23.3 20.1 16.3 8.4 4.5 0.4
QNam ~ Q85% tai Son Tay - tang 1 m 25 25.0 24.7 23.9 21.4 18.5 11.9 7.8 1.8
QMuacan ~ Q85% tai Son Tay 25 24.6 22.5 19.1 12.0 7.1 1.9 0.8 0.1
QMuacan ~ Q85% tai Son Tay - taing 0.5 m 25 25.0 24.4 23.0 18.3 13.0 5.1 23 0.4
QMuacan ~ Q85% tai Son Tay - taing 1 m 25 25.0 24.9 24.4 22.7 19.8 11.7 6.2 0.8
Cura song Thai Binh
KC tdi ctra (km) 0 8.8 16.4 20.2 23.8 30.7 34.2 37.0 49.5
QNam ~ Q85% tai Son Tay 25 19.8 3.5 1.2 0.9 0.4 0.1 0.0 0.0
QNam ~ Q85% tai Son Tay - ting 0.5 m 25 21.7 6.4 2.2 1.5 1.2 0.5 0.2 0.0
QNam ~ Q85% tai Son Tay - tdng 1 m 25 22.6 7.5 3.2 1.9 2.0 1.2 0.5 0.0
QMuacan ~ Q85% tai Son Tay 25 20.1 4.7 2.2 1.9 1.4 0.6 0.2 0.1
QMuacan ~ Q85% tai Son Tay - tang 0.5 m 25 20.9 7.3 4.1 3.6 3.0 1.5 0.6 0.1
QMuacan ~ Q85% tai Son Tay - ting | m 25 22.1 10.4 5.3 4.7 4.3 2.7 1.2 0.1




Ctra song Van Uc

KC t6i1 cua (km) 0 16.3 22.5 24.2 25.1 27.0 29.3 34.1 38.4

QNam ~ Q85% tai Son Tay 25 22.9 13.2 6.5 53 3.2 2.0 1.4 1.0

QNam ~ Q85% tai Son Tay - tang 0.5 m 25 24.1 18.8 12.1 10.5 7.7 5.2 2.7 2.0
QNam ~ Q85% tai Son Tay - tang 1 m 25 24.5 21.3 15.8 14.2 11.5 8.5 4.3 2.8
QMuacan ~ Q85% tai Son Tay 25 23.0 13.5 6.7 5.4 3.2 2.6 2.3 1.9
QMuacan ~ Q85% tai Son Tay - tding 0.5 m 25 24.1 19.0 12.1 10.5 7.5 53 4.4 3.9
QMuacan ~ Q85% tai Son Tay - ting | m 25 24.7 22.1 17.1 15.7 13.0 9.8 6.0 5.4

Cura song Lach Tray

KC t6i cua (km) 0 6.8 8.5 9.4 10.7 12.5 13.5 14.6 34.4

QNam ~ Q85% tai Son Tay 25 19.1 14.9 12.4 9.0 5.0 3.2 1.9 0.9

QNam ~ Q85% tai Son Tay - tang 0.5 m 25 22.6 20.0 18.2 15.2 10.6 7.8 5.6 1.8
QNam ~ Q85% tai Son Tay - tang 1 m 25 23.6 22.0 21.0 18.9 15.2 12.2 9.1 2.5
QMuacan ~ Q85% tai Son Tay 25 18.9 14.9 12.5 9.3 5.7 4.0 2.6 1.9
QMuacan ~ Q85% tai Son Tay - tding 0.5 m 25 22.9 20.5 18.8 15.8 11.4 8.7 6.3 3.8
QMuacan ~ Q85% tai Son Tay - tdng | m 25 24.3 23.2 22.4 20.8 17.7 15.2 12.5 53

Cira song Cam

KC t6i cua (km) 0 17.7 19.6 21.9 23.5 24.6 26.5 27.3 29.3

QNam ~ Q85% tai Son Tay 25 17.6 14.7 10.9 8.0 6.4 3.6 2.8 2.4

QNam ~ Q85% tai Son Tay - ting 0.5 m 25 19.0 16.6 13.2 10.5 8.9 5.9 4.8 3.5
QNam ~ Q85% tai Son Tay - tang 1 m 25 20.4 18.5 15.8 13.3 11.8 8.8 7.5 54
QMuacan ~ Q85% tai Son Tay 25 15.1 11.3 7.3 4.6 3.9 4.0 4.0 4.2
QMuacan ~ Q85% tai Son Tay - tang 0.5 m 25 16.4 13.2 9.3 6.5 5.1 4.5 4.6 4.7
QMuacan ~ Q85% tai Son Tay - ting | m 25 17.9 15.0 11.4 8.5 6.9 5.1 5.1 52
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