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M, n bl U

1. T2nh cblgpht AnJjt_ o, a

Ngdp |, t ven b la m t oY thién tait higd o trgénglipgca .rc€
dang do bao, tty triQu, séng va dong €ly séng gay nérdi n ° ng@ay Xy ra hang
ntm v gy E8wQbk int®n v mmgiving verebiv
td nhiQu rc@éntid]gii , t r on gNath.Tréncth]gi V i L «ch mhii n h
c hn b« abl ¢v@tan phgcac khueven bid, cOtW\KkWh nh€ b«o Ka
(2005), bdo Sandy (2012), bdo Irma (2017) va b&do Helene (2024) c¢c8&8c ¢ hn
Sidr (2007) va bdo Amphan (2020f n | va Bangladesh.&Vi't Nam,ngl « ¢
ki/h nhiQu trch | tiven bd gay ra bi . © ¥ dang cao do bdo, vjshh € ¢ § ¢
chn b«o Wukong (2000), Damrey (2005), >
(2017), Vamco (2020), Trami (2024ajiki (2025) va Bualoi (2025)

T r. €dj n biyh ph ¢t va fn siHixudihi ncaoca rc€hng do bao, hn
t “@gnayt! ©u ° thanh trng tm nghién_au ¢ acéc nha khoa ft va cac nha
qunlyniRn n©ng cadbiofmly W&o, 't ®g hh@gttng
phé va quyhotth hdtfng cho nhng khuvcvenbid ¢ - n gdolyt caa Gacn g
nghiencu trny&dng hai ph E€mBghaptrfEimgké vamb hinh
héa. Trongnhn g ntm g u angpmh gvenibidn Lo« Qt/hbnrinis
hiw bt ngay cangré@ guy ° n  nAg@yrangelh ol n g ngtih€ nh
b vQlythuy} v =~  atiomtgan. Hintd |, L «@ ¢ m® n h & xahd ng €
L6 phn g . mdé@ngva ngd |, t ven b do bdo. Tuy nhiénJkqul nghién cu
vQngd |, t viing ven bid don & dang do baeXh con nhng Hh chJW ng d ng
trong th c ti, n. Cac nguyén nhan ¢thwbao gm: hiWi bt ¢ FyeailQd h JJeah
t €ehng_ att& gutiggi©y, cdaBgvaneg | tvenbW;nhiu qu§ “tcr 3 nh
giflnh Lfn hgia;c ntt2hmgh It o § n ¢ rEmad planty ohitif h ® p
theo khéng gian. Dody, trong nghién cu nay tp trung lam sang tthém Qt €h n g
tacgiacacyuf thy nglcbaogmth ytriQu, s - n gdangdo biic
venb tdyvnhBatB, nhi cth ythQ|°nnvafih st b’ «bo cad nttd



trén di ven bW Vi t Nam.Thanh Héahu ¢ khu v ¢ B&b Trung B ¢ a Vi t Nam
ph2a JIpyiapgnhtBib B v i ~ Bgeh biwi dai khdng 102 km la tnh cé

nhiQu trung tdm kinhf-du lchtr n g Wilvien biin h€ Kh N d&h in hStn,
L't "dulc h nfme€SBRTi/hidackhuve n " y QIFrb nadh trén din
rngdot § cngitnghpgacacyuf thy  ngl ckhibdoln h * hgeco
nNnguy o |Hngaygcang cao doi/h “ilkhihdi v ‘cbid© d©ng trong
| ai . fno cl- ,c Shoabadv@s t€hn gngthPc achcyut gay

ngdp ven bid WH tr cho céng tac din ly, quyhotch httFng ven biM. Chinh vi

vdy, ludh &n | a ch n ven bis ThanhHéalam khu v cnghiénculn h * mg€ a

th y triQu, . © é8ng do b&osdng va dong ¢y song ti ngdp | t t4 khu v ¢ va
nguy dlhttin gl ©y "itc[nhobifjg " itkkhi hdu v "c bit@ang n©y | -
nh ng m c tiéu chinh mdudh anfiNghién oud n h ehg ova cac yu tXthvy irg

Ixc tai hiMh  1tng ngop IAt ven bigh thh Thanh H6ad s€th ¢ hi n niRm gop phn
gifiquymts hthch]l « ‘ntfém

2. M, ¢c tudnm c_ a
M, c ti°u c,a ludn 8n | " L8nh dit&_ I[ynh
tri Qu, n€ ¢ dOng do b«ot, s -me tcr d®ygb «c
b toOoFdwvilydp | .t ven biWn t " nh Thanh
nW L4t L€ ¢ m,c ti°u chung °~ gi'mPn, ¢

AWng&nh gi 8 t€hng t&c gi.a th,_y bfriQu
t ©y Bvdscn hB,

2)n&nh gi 8 [nh h€ ng c,a c8c yJu t°
t ~ Thanh Hoa.

B)n&nh gi 8§ nguy cht nfgidapn hl _H- at Qir ovnegn bt

L i kh2 hdu v™ n€ ¢ biwn dong.
3. n'i t€ ng v phUm vi nghi®°n c¢_u
nXi t_1ng MNgdp °In, cowen bi Wn v c8c vy

nh€ th,y triQu, n€e cvadlOmg a¢h[ly« s ng-.ng



Phu m vi nghi °n cou:

-T€hng t8c gi_a th,y triQu, s-ng v~
C_ u trong bph4mBwiv Ben

-dnh h€ ng c¢c.,a c8c y/Ju t° th,y L, ng |
bi Wnela donlge€ dco tbhdgmpht rahg_ khu v &duen
L, ¢ @ LUegsbngBalhgn SFm Shn, t nh Thanh H-

-YJu t° nfhjy nt cda@udo bdmégtoongbdo d, ng ch

5

sohgv© ngdp |, t ven bi Wn.

-Phdm vi th i gian: _, giai LoUn hi n
L€ ¢ x8c L nh ° ttKhin gltig@gvaiion 2023 v’
4 . COu h, i nghi °n c¢c_ u

Ludn 8n tdp trung v o gili L8p c8c c

(1) T€ehng t&c t " ng h  p gi_.a th_,y tr
th] n"o v° t€ehng t&8c L- ¢c- [nh h€e ng t,
bdokhdcnhat 4i khu v ¢ ver® b t©y v nh Bdc |

(2) Vai tr, v° m ¢ L, th.ryg tg-imQucg, & -
n€ ¢ dorg dag nmg«tc hifyphs4mgvi v~ L S©Ou ng
t " nh Thnahn@ tHh-/Aa n”" o ?

(3) M. c L, ngdp I|tthibha&nh kHuavt cewven!
bi Jn L i kh2 hdu v™ n€ ¢ biWn dOng s€&

5.0ngpgépm, i ¢, a | udn §n

Mn« x8c L nlh mh yudBrmbgehwght Sguy Any
trinGy,c diBiovg s-ng t Ui tcyh uv vn hk Bidecrc € n g
b«o thay L° i LIJnic blp,théorttifang BeaufatK Jt . ga blp ¢
ra caddinghnght §tnhtydJmbeo cblp b«o.

(2) n« thiJt I dp mt* h3nhlt®lkh thh @n (d
| €chit innblt i R2Wnmht ph, ng n g dpani H6aT rvoenng bli- W
ludn 8&n L« x©y d, ng L€ c¢c tr€ ng h s n

3
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li " u s dChglLLblph@©bUgi i cao, khdc ph,
c.u tr€e ¢ Loy (th<€ ng d¥ng mh¥% shhnm m§ m n|
t € mgdpv eln tdoguivmintt €hng tI8icyésra ng

B n« L&8BhnpgiEBrevile€ mgp c. a c8§c yJu |
|l ¢ s*ng biWn (th_,y triQu, n€e ¢ dobng d

ngdp | _ t tt'UshBnhvHda r binwWnt r€ ng h' p b«o Do
ganguy cthlinglkdipuh iv(2@23)v Yi t €hn g2066w&@R110 cH £ m
X®t t, i m ¢ n€ ¢ biWn tr,ung b3nh dong

6. Ludn LiWm blfo v c¢c.,a ludn §&n

(1) TUiverhub v tcOy vc:-nhbiBdrt B, ,t mhy t
dong do b«o cao hhn khi b«o L~ b, Vv o0 ¢
v o pha th_,y triQu cao, trong Kkhi L - S
th,y tmTieQmgcad&c phi tuy/n gi_a n€e ¢ dO
ne, ¢ dl©oagsongtrongbdo S, kh&c bi t n"y tktng

r» hhn ° nh_ng khu v ¢ gfn t©Om b«o.

2)TY4i khu v, c vem boiWn Adhpdphl Ht a( pht
ngdp) v¥%ng ven biWn | . n nhblt khi b«o L
b°"i s-ng trong b«o v~ |1 tr°n stng | " m
vavensébng rong ph4m.vi nghi °n c¢_u

(3) Trong giai Lo4n kh2 hdu t<€hng | a
n€e ¢ bi Wnsé#@anggag vbhnch€ ng L, b«o t Ui kht
Héas € mUnh hhn so v,i giai LoY9Yn hi n t 4j
cao c¢c- thW g@y m ¢ n€ ¢ biWn ve€ t cao
t4i khu v, c. NhTh&@bHOMsEU tv ¢ tvhemhbivWwmg n ¢
khi ¢- b«o t8c L, ng.



7. h nghoa khoa h ¢ v™ th ¢ ti_n

7.1. h nghogoa khoa hzZXc

Nghi®°n c¢c. u t®hiygsbigg Quoge, a d@hg daolb
ngdp | _,t v¥%ng ven biWn c¢c- 1T nghoa khoa
L " nh 1€ ng hofduaii tE, caé@ cma® - -q@ng,ph
v’ L, Ss©u ngdpJtv Ygnugl vnegnh ib°inWnc.. u c_, a | uc
[nh h€ ng c¢c,a t€hng t8c gi_a c8c yJu t’
d©ng do b«o) L/Jn L, cao c¢c,a s-ng v~ L,
b t©y v nh Bdc B,. hi ctigc ngdp bgod K™
th nh phfn t. i Thaghdpd & . It €'t Ebad h&Se mng, bti Wre n h
b«o th ¢ tJJ v™ L8nh gi§ L€ ¢ nguy ch n
L" b, tcrfomhg HdEic bi Wn khidndgu dodibik/hnu LV  ic

7.2. h nghogoa thyxc tiKn

Nghi °®n c¢c_u gi¥p hi Wu r »héavgauy °tnr ,n hc© na,

yJJu t° th_,y L ng | ¢ LJn ngdpr bvng rwgdp
c. canlLomlbitng ch” L/Jn t. b«on®&Uanhdi@aig |l do
tri Qu ¢c€ ng, s-ng v° |1 stng.

n&§nh gi 8§ nguy c¢ch ngdp ° hi '  n t4i v~

m ¢ n€ ¢ biWn dong r blthocc'hl  _ ngheoha - -choi
ven biWn t " nh Thanh H- a.

8. Chblul utdmvac

Ngo~“i phfn m"  LFu, kJt lluuddn v nki Jn
ch€ehng:

Ch€ehnlg nlgg quan nghi°n ¢c_u n€ ¢ doOng
bi.Wn

N, i dung ch2nhde, a&r ah€hanggo nglugahnie hcogSocs
phdpn g hi °vwQcn®, ¢ dO©ng do b«m€ey c mWEdw ldot |



tr, v’ ¢gi€hangc &cg8cy/juttnie tch doysfiolgngagl pl |1 ¢t k
v. ¢ veMh brngvnhdn chJ] trong c¢c8c nghi°n c.
h€, noggildiiry /Jt .
Ch€hnPrgh®m  vil,j s v ph€ehng ph&8p nghi®
N, i dung ch2nh ¢, @hdm€lng kih'uy wécrc3 miy
ngu n ,e8clph®hng phg&p L€ cvEptdj Ay tdpr
t2ch h p SuWAT.ph,c v, t2nh to§hn
Ch€hnignh3 .h€ ng c_ a tehtnlgL e Igic al g8
n€ c dong, L. cao s-ng tUi ven b" toOy v
Hoa
Trong ch<€hngban’ ¥ duhKKhhwnhh 2t hmdhinhap
d. mghi > Nghi &mhc he'ng c_, a te€hngly8g bic

LJn L. 1. n n€ ¢ dGng, L, cwoi sc&hag tt i€
cblp b«o L° ;Ng hik°hn§ dcenumafiulnd), ya nt'@. icQud ©ng do
songvad , ng chly stng t, Thanmpléhp | .t ven bi W

Ch€hng 4. Nguy ch ngdpdé, hetédli d@eao
trong b i c¢clnh DbiJjn L i kh?2 hdu.

Trong che€ehndam iy duwadghighm2bgm:g Xy at Hb « o
v nh Bdc B, v n€ ¢ dGng do -dD&Db0) i ati €
lai (20522 110) ; Nguy ch ngdp ‘| _hi (2083 Wietne€ Honi gv
lai (2066 va2110)k hi x ®t LJnc€ ngi &mt brge€wingbi Wn
do biJn L i kh2 hdu



CHh w NGT ING QUAN NGHIEN C UNh, C DANG DO BAO VA
NGxP L TKHUV:- CVENBIgN

B«o |~ 1T o4i h3nh thi°n tai nguy hi W
nh€ ngdp |, t ven biWn, x-i |° b v’° x0©
c.a s t€ehng t8&c gi. a M€ rc td®nmgg dope, bek ok
biJn L li"khgi eandtubng nQn m ¢ n€ ¢ tYi «c§
L i kh2 hdu, s, c, ng h€ ng gi.a m c n€
c"ng nhiQu c¢c8c chn b«o mUdnh/si °u b«o c-
| . n L i v_ tirdfithwvR@ngjiiWMncNam. nB¥2nh v3
c8c nghi°n ¢, u vQ n€ ¢ dGng v~ s-ng tr
c%ng h° qul ngdp |_.t ven biWn L« L€ c

ngh ™ v”™ quy tr3nh L« L€ ¢ x©Orygdt g o h Jln
phé va quyh o Y Erdngch €hn gt dhp ypah@m gt 2 ¢ h, L8nh gi §
c.w@e, ¢ dOngngddp bl ot vwen bi Wn tr°n thlJ]
ra nh_ ng L% 8m h'dmh clh@,c khd[ mg cthr 'sng krhg
LW thc&chin.m dungludghBfAn c¢c. u c_ a

1.1.T ng quan tinh hinh nghién ¢ u trén th/]gi i

Ngdp I, t ven biWn |7 m t trong nh_ ng
[ | T vV, o con ng¥€ i, ch wchngkkihnti@f ng v
c hrogayran€©, ¢ bi Wn d©ng c éamngkngnhit hevéstgrs - mg
venbh Whii Bc,ve d, LiWn h3«@hKatrth®W k¥WmL
chn b«o Harvey, Maria v~ | r i npkeom 2t OhIWT
kW €&/gn chn b«o Odisha ntm 1999, b«o Sid
TYi Bangil adelsdhg Gog®Yy mamMn 9O 1dOh § mc ag d
.t v’ t"n ph8vemhbi Wnt d" MagdenwdIakgbseh, k m
2004.T4i Myansia?tu b«o Nargn & ntrmnyh0 héh. ng
tai t- i t° nhblt, nh_ng $TIn" thhdit oulc ck 8
n€ ¢ dong do5,bkom,l .dXnt LJ/in 9t 3nh trYng n
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l' i Qn [ Fritz VMhea@, mghis°n QO0W9¢, a [ Hal l e
thi "t h4i do IT I _,t to"n cfu ° <c¢c8c th~"n
l fn v:o ntm 2050 v°™ c¢- thW I °n t i 1 n
m ¢ n€ c¢c biWn dcHinplivt'hWs ritg d min Lt Blg. b r
Ayeywarwady ¢, a Myanmar do Hnh22c hbo« @ hNohy!
nhi Qu c¢c*ng tr3nh tYi b«i bi Wn Ma8eil ang
c.a b«o Helene (9/72024).

2008/04/:15

Hinh 1.1. Hinhd nh'Ohg b ng Ayeywarwadyva My anmar : difha) Kkhi
h eng bao, (b) ngp IAt trong bdo Nargig5/2008) [Besseta d ng s, 2017

(PSE25 1800 00 GMT 2024 Thu Sep 26_22 00 00 GMT.2024 Sun‘Sep'29_17.30_00.GMT-2024)

Hinh 1.2. Bai bi@n Madeira, Florida, M. dicrtrong va sau bado Helene (9/2024)
[Andrew va ¢ng , 2025]

Ngdp |, t ven biWn | m t hi n t€ ng
ch, yJu | hodltggac, BJb«o. Ngdp | _ t xT[y
h® p v.i th,y triQu cao, s-ng |.n, c¢c- tI

| . n tUi ch, g iZslchenigsdphllert] vt Secg théhps d,



tuy/ln t2nh gi_a c8c yJusiw npyUm-vi higt

v.,i ¢c8c yJJu t° t8c L, ng ri°ng |I'T. nW n
bi Wn L,i h,i c¢c8c h  th ng m* h3nh v~ d,
La chi Qu n"vy, nh3um L<€a ra clinhi bBo® «h?2n
clng tr3nh nghi°n ¢c.u vQ ngdp | _,t ven |

c8c nghi®°n ¢c.u n"y th" " n8 2dhethng pbhBp°r
t2ch th ®g Kn@hnpg( dDh&p m:t h3nh h-a.
Theo h€ ng th. nhblt, c8c nghi®°n c.

d. |i u quan trdc nh31m x8&8c L nh kh[ nt
m i |i°n h” v’ x8c sublt xublt hi n LY ng
M t s° pP8&Ehplg” pbiJn bao g m ph®n t2ch |
h“ i quy, ph©n t2ch gi & tr° ¢ ¢ tr , phec

Phon t2ch kh?ngigpliiaQu wvt'r at hc 8§ic gm an t
ph€hng sa,c, nygu nth® g Wifiryt §@ st h'ki ~ n |1

[Camus v° ¢, ng s, ., 202 19ant[]dCa mu221d;, " n o | ¢
[ Santos Vv" bd,.ndPh®n, t2C¢h1l h" ituguyy $2nd,_ ¥
tuy/Jni W 2xn8hc " nh m i quan h  gi J[Lavac §c |
c, ng s, ., 2021a], [Lai v™ ¢, ngPBOn 202Mht
c.¢c tr° kiWm tra s, ph©n b hoHc kh[ n
hi Wu r» hhn wQ Bx 8§ ck hstunggt cchhducn gc,h dbn v °  m_
ngdpl Kew v°™ ¢, ng s, , 2013]., HAHh&nt otutscehk tvt
chinhgipc h™ n  cdhiohc i Jiplh “1i, t, LW gi [m,L. t_ pH. -
x§c WL€adc yJu t° ch2nh g-p[Lhffusg@y rca I
20221 Ph©n b° t2ch I1ly La bi/Jn Copula ci

Il .t v ph©n t2ch La thi®°n tai do b«o. (
quan h’ phim téuy Jknh 1tnPgn hc hvdic ch dn gi _ a cc 8§
c8ch kh, p ¢c8§c h"m Copula v,i d. i u |
ph, thu, c gi_a ¢c8c bi/Jn n"y v d Lo8n
[ Salvadori v"®™ ¢, ng s, , 2004], [ Sal vador



[Latif v ¢, mMmgosg,nRkROR2@]ntm gfn LOYVY, p

nghi°n ¢c_.u n€ ¢ dGng Vv~ ngdp |t L« cC-
h - ¢ m8y (Machine Learning) v™ h ¢ s©u
li°n quan LJn c&8c &klu nthrak%c LmY e’ bioh friu §H |
thtng qua b, d. |i u ngdp Iy tquwdngh v ¢
s ., 2022], [ SampuMARoO &% c8agms h3gpB2eh
to8n s ph, thu, c gi_a c¢c8c nguy°n nhon
LiWm vQ m ¢ L, ngdp | _t (L, s©u v~ di n
t8c L., ng c,a c8dhay/ U Sah A8 ncg dap [cb§ ov ,c
b WiJWn vi ¢ gi [ mvremG.btihWn°n tai |1 |t
Theo h€ ng th  hai, c8c s ki n ngd
b3lng c8&c m! th8inbtlgis n €gug 8&c vdt | T ¢, @
g©y ngdp |, ,t. Th'ng qua vi ¢ m! ph, ng

nghi°n c¢c.u c¢- cthh Whhji Wy@ye »mghdigh, ITy\@ phUm
Trong nh_ng thdp k qua, ¢, ng L"ng kho

H

ph, ng c&c LiQu ki n IT 1_,t b=3ng nhi Qu
trong m! h3nh to8n L« cho ph®pygh®pgnl
V,i c8c m! h3nh.C8enm'thung bfnhhppag y

r<i trong @ ochid©n go glabp bl ofp WV e mb h BHEVRC
+ SWAN, Delft3D + SWAN, FVCOM + SWAN, SCHISM, MIKE Coupled, ROMS
+ SWAN, SUWAT.

nwW gi i th2ch s, L-ng g-p c,a n€e ¢ d
d°c thedTb't hwiyWn, ng sublt b ¢ x4 L€ ¢
d©ng v~ ne, c r Yt do s - ng -Higgine\vh Stevvart, t r «
1962] 4nh h€ ng quan tmn€eng ¢cOnigetdh nthm B¢
qgua nhi Qu ng,)khinfghic°m.cvd [dph he-dmg c. a
chly LJn n€ ¢ dOng§cdyg/hweyg sabegdp - -| bQ, r
c€ ng do s-ng, . ng sublt LSy b thay L i
vai tr , [dguan vt'r cnnong s, , 2020]
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M m: h3nh kJt h° p chHtL« hle€ SWAhb 8vt, it
ph®p trao L i thing tin hai chi Qu v~ ¢
phi cklbi et¥wech v° ¢, ng s., 201CBE¢ kDte
nghi°mreng tr<€ ng h ghb«o aKatlunigna€ 20 @
thw L-ng g-p L8ng kW v16%  nhk8me€kdud@n
l . c L a r, ng-315% " v c8lc®lik hetu, di\dlorigtiHich 1.3).

Nghiéenc  @©_ [aHet zel v~ B  h dwas ic,hAByXBZB), Yasi
(2011) va George (2007) ®d ng ch”® ra r3ng n€ ¢ dOGng
35% t ng m dobdo€lndndngh€© ng c¢c.a _ ng sSubl
L Jm€ ¢ dong do b«o v~ ngdp L€tcvighi Ve
bJmg h3nh kJt h’° pt rADCd RCai+ SMWANb«o Phali
(2014)k Jt cqqwl t hbly m®* h3nh kJt h'  p cho L,

t. 32000 so v, i k HiMuk hiyn o "k /g Ngnitg® e ., @V2u0 2 0 ]
v’ ¢. ngcdng xhIi8ra r3ngi3g%ng b-Hig gap 1
L "nh v™ | "m ttng t. i 16% Xihodng cd&.crmg n

h-a . ng sublt ph, thu,c v o skL€@g&chandw
rang s&€ cho kJJt qul[ mt [plhy cniga nve, 2@c  drog gs

M h3nh t2ch h p SuWAT (Surge, Wave,
phgt t[Ki Wnvb' 23091 g s<h. ng minh €u thJ] troc
dong b«o tYi v nh Tosa (Nhdt B[n) so v
th" nh phfn s-ng. Nghi°n ¢c.u n"y nhbln n
s-ng ph, thu, c chHt ch®MHe d% ngbhh®&m gi
| €, i conthollB50m, ch<€a L, chilfyHli, AW @ingh
d©ng do s-ng, tuy nhi°n v,_i l € i t2nh n
0,25 m v"™ ¢+ xu h€e ng ttng theo L, c hi
nJjn nktm 2025, h th  ng n"vy L-IEORMthd®ng c
qua Vvi ¢ t2ch h p th°m th"nh phfn s-ng
t 4i s©n bay Kansai do b«o Jebi (2018) |
| €, ichi2ml/kt gnit%m3nh t8&i hi n Lvng fqagh

11



o

m€a v~ di_. n biJn ngdp |_t t°ng h p tU4i

Nh. ng bxng ch._ng L nh | € ng nhblt qus
yJJu téch'hih unhyam tnt :thngyhl&nh th<€ ng b L
Th nh phfn n"y th€ ng g-p phfn go©y ra n
b ning mihinxtT® maNBu nly, vqg u cacm&hinseE tc§ c
Xu h€ ng L8&8nh gi 8§ thblp r_i ro n€e ¢ don
tac. ng kphht-ng L¥fy L, v tiQm Xn nh_  ng hdu
thbly s. c¢cfn thiJt phl[i s d_ng m! h3nh
d bBdnh m€cchth@®@ng v° ngdp | .t ven bi Wr

0.80
0.50
0.40
0.30
0.20
0.10
0.05

- 0.02
0.01
-0.01
-0.02
-0.05
-0.10
-0.20
-0.30
-0.40
-0.50
-0.80

Hinh1.3.cn h emgwa s - n @hnkc nat dang do bao Katring2005
[Dietrich va d ng &, 2011]

VQ nh h€ ng c.,a th_,y triQu LJn n€ c

L nh t€hng-n®cc tchO©ryg tdd Qu«o c¢c- thwW | " m
v'i oo @l dni,er v° ¢, ng s, , 2012] L« tI
dohai bamhhi | o ° Bi Wn Bdc (2007) hw” hkmd o ttru

h® - v° kht'ngb3ng $ch§wh hgi Qu hKAh ogw[ cc |
t hblyt €hng t 8c gi_  addbid y kht Qg L8ngekw d
c.a Eo biWmeiMatn ctkdh,ocBOd n€ ¢ doOng do b«

12



c¥%ng s. ki n)[KrYienEov, 201qWnra gDdsy &€r hi " n ¢ §c
s’ trong chnKbt«aghSli dra (¢ RMh@®7 ) § en €, €hndhgOn ¢
dobdoct r ong #H,6m [M&t tri Wn ° c¢c8c v¥%ng ntlng
Eo biWn n'i ddo&ao d ngn trin@ia mUnh v~ d,r
theo h<€lrngn ktmhgy c€ ng -n€hrgddiS8tapnggha y t
ma s8t LE&¥Zhphg vUy30Hn[ngu sv™ ¢, ng sgi,[ 20 :
r _bn g Cc7R08 (sibubdo Rita, 197R) vb .o 12 th™ i Li Wm KkhE&
ki n kh8c khtng L i) v" phon t2ch k]t «
do b«o L€ ¢ m! h3nh h- a 12thrwe hrig, sh spk,h§ic J]
bil tn gnih bt c&cl’'t hbin ti Wm58 cm (tUi .tr Um

inh h€ ng c¢.,a |1 tr°n stng L/Jn ngdp
b3Jyng te&dh h’° pcatquantinhbti BVAing. Tuy nhi °n, s
ngdp |_.t t°ng h p khtng ch'nagd. Ngdp4i _ 't
h® " p xFy ra khi s kJt h°p hoHc li°n ti
L mghi°mHbimr, nlghbc bi  t ° c¢c8c khu v, ¢ c¢c ¢

bao g° m d,ng chly stng, d,ng chl[y bQ m
n€ ¢ dong do b«o, hoBltywgtci @Qustimigen Nghm
dangdo bdovan gdp |, tt Gi'nthg DRl mware trong chn
ch” raydjwhbd, g8§EbinWiihgecv™ | ®chgrmgi€akbsc
nhaul Jn ngdp t %y bt bod Wnldnhd4d)|[ Ye v~ <. ng
20211 T€ehngghi Snnc., u vQ n€ ¢ dGng v~ ngdp
trong b«o Harvey (2017) kh3ng L nh r 3Jng
vio d,ng chlfy stng, m* h3nh s L, cao (
n"y clng nhbin" mUdnmgr ®hggc &c phic -[Huargnh p
V' ¢, ng .Ngdp a0oath] Del aware tronf€ctinmbdb«
ph, mymg h3mhekmMa h3nh trhohypht\nkry W ng | .
tréncungn, t tink@ uiy nhblt . KJt qul nghi®°n c¢c_u
kJJt h° p chHt chbS Wn§ cv 'quh§ "tur 3 nnhg sli@gng

XxX8c m ¢ n€ ¢ v° ngdp |_ t v¥%ng ¢ a s!lng
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ch ng minh |7 csaukhd omEaogsimg trwuly€©nng
n€ ¢ ng€ ¢ L'i khi LYt LJn ranh gi . i ¢t

A
" "_ Albemarie
Sound
.l

Oregon

Charleston
Harbor

Winyah
Bay

Yéu t6 chiém wu thé
B Bién
Mura
2 BN song
Wrightsville Hon hop

Beach, NC
(ndfall)

Cape Fear
River

Hinh1.4. B n QthGhiM s¢ chi phX vZmilt khéng gian ga cac yu tXgayngop
I MKk h8§c nhau trong c_ nbidlabinhpHémgtgahinb @). C8c
€ cac khu xc khac nhau [Ye va og , 2021]

Nh€ vdy, vi ¢ m* ph, ng t8c L, ng c. a
m€a) m, t c&ch ri°ng bi t v° sau L- c, n
khdac ph_c t°t nhblt cho sai s~ n "y |7 t
l .t b3yng ng8&aeahts midh3nh duy nhblt t2ch h’

n"y cho thbly s c¢cfn thiJjt c_,a m t m! h?
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c.ng g.p c¢c8c th”"nh phfn ri°ng |'T I " kh

M t m! h3nhtfh Lmdpsio bbizt' nth " x8c c8c phln

ph_c¢c tUp xlTy ra i Wa.c8c qus§ tr3nh stng
Bi/h " ilkhihdu v ixuth/jm ¢ . rc ¥ trung binh dang cao, thién tai bao,

| T noilhphcth Lang | °~ m idtl m geacrkipwyverchitd. Nhig

qucgiatréntgi i L af gipbi itinhtthg nWyS8nm gi 8 nguy

LtvenbWi" hintd v~ trong t<€hng Il mdond@%®ca nlh

thngGISKFh pvisinpm mt M&bnbfn “lhgd | tchocacskin | 1

| tven bWi[Imamvac ngs,2018) . Bangl adéeésh rolnmgg bl8c m:

fn thehngghaytii t p®€a c&§c t hidnhitt all'cxodye x o

| T tvénbwi, tri "@, caéd®ydobdold L ©y, [ Dagsgapi}l a v

I ® d ng codng nghtich h p théng tin Qbi/h "~ ilkhi hdu, md hinhthy gl ¢

hcvalpph Laly, WML§nh gi 8 bnin t h€hngtbdmnws§c L

mc WM dOng v .o khut oaCabe, hio °ngd & dang do bao

vangpltvenbWixly r a "kg@yén direh ° g€ a cac xoay thth nhi t

Li (b«o) xullhinga mm#a, _itls !In"g alW. @a r aba@ §c o

va dnh bdo, md hinh SLOSH « ° ¢’$€, n g Wilih toan K c[ cac kch b cé thv

covi b€ ki L frmgieca chn b«o KH $Hevaokhuara c -

nay trén mt siéu may tinffivalvagngs,2019] Th° m 'vs dnglachn h

phX¥n v tinh f t nhElv. i vi ¢ &4p d ng mé hinh German Satellite (TanDEX) cung

chp trénl @tinh v i, phangli 1 2Aachmrald} qu d bao chi ti} nhHl M:

cl ng tlHL m€c - n gdulytvuogtvenmig X[y ranhitrongt €hng | a

do[n h " mg€abih " ilkhi hdu . Weinh b&o cho neb |, t ven bWM, cac nha khoa

hc L dngnhiucachthc, trong “Urfl ulhc 8 Rag®itn b

Kihp t2nhhinl Shy€dticf[cacyput g ©y rcaangde badnh

hahgca _rc¥Ww dangtoanfau[Yangva ¢ ng s, 2020].Nghién cu ¢ a[Liva

cngs ,2018§Livi b«o Hat ora@R@mOuih) licdMidring binh

ttkng MmN "0, BEtm 20600 vit hmdBAUL Q®&mitt hé hm b«
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t €hnHptot€thimkh ¢  h#imhiQrdos gi a t t Mga d & ntech via
L. sau ngp (Hinh 1.5).

22°12'1

Do sau ngap(m)
Bl 2532
L Bl 20-25
. 1.5-2.0
1.0-15
0.5-1.0
Bl 02-05
- Wl o002

22°104

22°8' 1

L)

113°32' 113034 113°36'  113°32' 113034’ 113036’

22°12' 4

D6 sau ngap(m)
Bl 2532
. Bl 20-25
| 15-20
1.0-15
0.5-1.0
Bl 02-05
L Il o0-02

22°10'4

22°8' 4

113232 113°34' 113°36'113°32' 113°34' 113°36’
Hinh1.5. i sau ngp IAt lon nht do bao Hato (2017)a) HiM te ng (thxc 1Y),
(b) Khi trizu cao, (c)TriZu cao Kt hi p wai  ag bi@ dang0,5mvaon £t m 2 6 0
(d)TriZucaolthipwi og bi@ dangl,0mvaon £ m 2Liv@ €l ng &, 2018]

Nhinchungc 8¢ nghi °n c¢c. . u tr°n tlgfagi tir b

c.a t&ehmig ttBxciJo8¢ 2nhHu t° th,_ yhlyngriQe,
dong do b«o, s-ng v~ d,ng chly stng L~
|l .t ven biWn khi b«o L~ b, . D% vdy, ¢ 8¢
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v o c8c chn bguws rkitWingc | I" mromgc8§c ch c
t. ng cblp L, b«o kh8c nhau vXn |~ m t kit

1.2.T ng quan tinh hinh nghiéncu® Vi t Nam

TYi Vi t Nam, | c¢ch s’ L« ghi nhdn n
k m theo s-ng |, n, dX%Xn L/Jn tr " n, v, L e
bi Wn. Giai LoUn t. ntm 2005 LJn nay L Hc
th i Li@mmdgnmneQu a¢onogaod &mb«lg©y v_ L° v’

nghi°m tr ng. C8c v2 d, LiWn h3nh bao
Damrey (2005) t4Yi Nam n nh, b«o Xangsar
N/ung, b«o Kal maegi (2014) tUYi QuiHag Ni
Tonh, v° b«o Vamco-QuIT®aao)ri Ui BQwl M@ kBun
V' o ven biQWUn[ rHg BRomhth L %ng tt @yBidec LBWMmL aea g
t h™ i k8 tri Qu cao L« g©y n€e, ¢ dOGng tr "n
Il " m ngdp Y»ng nhi Qu khu v,  ¢c ven bi Wn. N
mUnh nh€eng L° b, v o k8 triQu c¢c€ ng cli
(7/2020) L~ b, v o Ngh" An v,i c¢€ ng L,
Theo h€ ng nghn€enccd@ngdg Vdogbd&iaam L « L
hi  n t. kh§n®, en.ddbbdfay Lt€@ °cn t2nh to§n the
k° v~ [bMIWuNH® Ho&§@§c 119°888]n€. cutdho/h gd ©mge,
c.a m c¢c n€ ¢ tYi  ovicn tvrethm bhi [Wn nwjtark twel ct
c hi [Hodnd]Trung Thant2011, [Ph UTmMTh_ ¢ v ~, 2@20] Auy nhén,
p
S

Qo

h€hng ph8p th  ng k° v° biWu L , mHc d?

H

i u d"i, tfn sublt gquan trdc | n v~

—+

rdicc d°i hYn, do L- c¢- nhiQu h4d_ chi kh

Theo h€ ng nghi°n c¢. u s Del3Dig me (3
nghi °w” ct lmi JJt |l dp Lwemd o¢pd@naghgd okdbuc dvg ac
ntng v° ven biWn Vi t Nam, ph_,c v, xOy
th,y VvEbL® bTWnng n” o .v Ntcm n2g0 1s0,, L2Q0O0t97]i
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[ Trfn TOn Ti/nl«& x@y ndy rsg ,c 2d 0fgh’ d.
dong v° s-ng ° Vi t Nam b3ung m: h3nh s’
khai m* h3nh ROMS. MHc d% m: h3nh L€ c
gi i c¢c.,n tht, c¢8c nkg/Jtl € wl yt°2un hc ftuo &n al «
KC.09160610] Nguy. n Minh Hubli«vs cdnpggsm: BE
kJt n"i li°n ho"n v,i mt h3nh kh2 t€ ng
Tuy nhi°n, vi ¢ kJt n"i li°n ho"n v_i r
M t nghi°on, @& UVkhBlanh Cd«v's cdpogsyv, .
m:* h3nh POM c, a Hoa K& ltWdOmay dionmbh«totz ni
h€ ng c¢c_,a th_y triQu. 4nh h€ ng c¢c_a n<€
ven biWn L« L€ ¢ t2nh to&n b3xng clng t|
cao v~ chu k8 s-ng c - -Higgihsgva StewgriNgiuy k Im hi
XuoOn Hi Wa/JJt 2WB nghi °n ¢_.u cho thbly n+¥€
t2nh theo ctng th_ ¢ b&8&n kinh nghi m I~
C8c nghine c dOmy dxo®tb«to i [nh he€ ng
r€e ¢ th ¢ hi n,cdcingnhit°rms c tlBcngy fch, vy
L&8nh gi 8§ n€ ¢ dObng do b«o L~ b, v o c8c
m: h3nh n€ ¢ doOng[ WI© Ttanh tCa Qu Nkghtyn gn’ g
Xu©n Hi Whpi 2019tn MYnh v° ¢, ng s., 20:
[ Nguy, n B8 Th_,y v"™ ¢, ng s, KJt204d®l[] h ndgHhihe
c.a [Nguy.  n B8 ThlL« covh’ cr akbr8snghas016] a
dong gi. a kJt qul mt h3nh kJt h  p v~ kt

t4i trY9m Shn Tr~" trong chn b«o Xangsan
nhi°n, ° b* bi Wn ph2a bdc V#édm}, Na®hnagh
gi.a th,y triQu v"™ n€e ¢ dGng |~ khlng I
pha th_y triQu thblp, nh€eng | 4i L&ng kW
tri Qu cao, Vv, i S kh8c nhau 13% gmng a L°

kJJt h” p. niQu n"y cho thblyn® cphOngt ¥p
L€ ¢ xem x®t c¢Xn tr ng t¥%y theo LHc Li)
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inh h€ ng c¢c_.,a s-ng biWn t._i n€ ¢ dOo
trong L- hai yJu t° vQ |I ¢ ¢cln ph, thu,
L€ ¢ tdp trung xem X®t trong me cphd@ngg r
bdoc - x®t t, i [nh h€© ng s-ng b3ung m! h?3r
dong do b«o (SUWARpul«nl BEcTHhpOYE[THuy ¢ nng
V' ¢, 2047, [sThuy v~ 2020,[mg 5°nh20@hVIInHIi ntn
v’ c¢,,804.s MHc d%¥% s d, ng | € i khing gi
nghi°n ¢c_u tr°n LQu ch"™ ra r3ung s-ng bi
dong ven b do b«o. Trong nghi®°n c¢c_u n
(2005 Thuy v~° ¢, ng€sc,d®A¢g7Ho _ ng sublt b
phfn L8ng kW c_,a n€ ¢ dobng do b«o t Ui
thu, ¢ v o s-ng v~ _~ng sublt b.c¢c x4 L-ng
dobdot 4i trY9Ym Shn Tr " tr o(ighlé)hn b«o Xang:

1060 107o 1080 109° 1100 111° 1060 1070 1080 1090 1100 1110
18° & L
C.gianh ian“.\‘ :
Quangbinh ‘il ‘ & q \
1 7o 1 7o 17° Quangbinh N
Quangtri Quang(il:'?\’iet FN i \
g4~ dh o
16° 16° 16° Danang——”’;n» ‘ | : [
B \\—\Qqunam-o[_ :
15° 15 15° : 15°
106°  107°  108°  109°  110°  111° 106°  107° 108>  109°  110°  111°
m | [
0 02 04 06 08 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50
(a) (b)

Hinh 1.6. (a) Phan IXn ac dang tn nh' t voi ph__ ng oBongsatboct 2 nh
¥ songva(b)Pn  t r £ m Wa noy dagg dpongcsiit boc ¥ song
trong b«o Xangsane t hgsg019] ntm 200

MHc d% c¢c- vai tr, quan tr ng, nheng
n€ c¢c déong b«o tYi Vi 't Nam hi n nay v X
c_ . u LFu ti°n bomggdpmi  HEnge hs 'bitWn pHang c g
LamKhoa h ¢ v~° C'ng ngh’' Vi t Nan, i U
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L« tdp trung v'o x©y d, ng m* h3nh d, b
bi Wn Th_. a Thi°n HuJ], mbhe€phb, d@nqngd ovk b g tr
tfn sublt kh8&8c nhau v~ n< Nogubi Wn ThOn gvid
c, ng20, ,Ntm 2016, T  ng c¢c,c¢c Ph,ng, ch’”  ng
ch ngdp ven biWn cho t3nh hu ng b«o mY
cho 28 t " nh.Tuymhiéng 8eenghbni"Wn cch 'u tdp trur
brn LY ngdp ven biWn cho m t s k' ch b
mdnh t. i si°u b«o ,ng8iiranmg dtp 9. tp e thhe, y
ng sublt s-ng, v ' n chi/Jm m <t phfn L&ng
b«o ch<€a IB&nc cxdth tl d,.ngyi hc s nh&m h=3
chung cho tdEnhnLRKhukYthitmoad ongdp.Blt Jnc L't i]

kh2 hdu v™ m ¢ n€ ¢ biWn dGng s€ | " m t
nhblt I v.,i nh_ng khu v, ¢c c¢c- L a h3nh t
v’ M!i tr<€ ng (nay | " B, N'ng nghi p v~
hdu cho Vi t Nam, trong L- c¢c- bln LY n
bfn ngdp |_.,t ch”™ x®t t,i nguy°n nhon m
2020LNghi °n Wamgcya ¢ Jnghso ,t hby2F gia tt
L. v° phUm vi ngdp It t4i Tp. H" Chz |
hdu | ° yJu t° ch2nh g®©y ra s, gia tkng

Nh€ vdy, t49i Vi t Nam c8&8c nghiBftm hc_ u
trong d, b8o n€e ¢ d©ng do b«o v~™ LS8nh
dangdobdo MHc d¥% vdy, Vi c-bx &Miax®t h Hieol /]

L§nhvaii §&8&r, c.,a |1 th€ ng ngu ' n L i v_i
| .t v¥%ng c¢c a st'ng cBhAig ¢Keaviecc §h nmh n
tht c¥%ng h' s’ nh8&8m khlng L i trong c8§
qgul d. b&o ngd\, kchaoo[ nhghnt rt"hngc kth/jg.c c1l ng
LW . ng d,ng trong th, c¢c tJ |I'" th”"nh | dp
V. ¢ Vv,i c¢c8c cblp b«o [nh he€e khipdkh&8a€nhbat

dong LW phhqotchv, nguyh - .
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o

SUWAT I m* h3nh t2ch h p (coupl ed

" ng th i h° ph€hng tr3nh th_y L, ng | ¢
Nh* L-, mt h3nh ¢ kh[ nktng m* ph, ng L]
tUp, LHc bb t kY snoggsubt, tn@hncgh [ty§8 ¢ Ssu-W
ph®p 1€ i 1% ng La cblp, giwp ttng L, phc

(xu ng it50i n)0 LnW c- thW thW hi n L€ ¢ ¢
khu v, ¢ trong sAnlgiWe. aSBWATG ~v2cl h’ p
T

X I bi°n <€ t/kht v™ m! ph, ng ngdp |,
tr"n v o Lblt |iQn v~ r¥%t Li theo di_ n
h3anh m« ngu - n m khS8cp S@OWAV ohwvi pb®ph
vdt |IT v" KkiWm so8t quy tr3nh t2nh tos§
L2ch nghi®°n ¢c. u chuy®n sOu. n. tin cdy

trong nhi Qu nghi°n ¢c.u vQ n® cN&ngByii,
Qu ' c v~ Vi "tt, Nams[ Kin@®oOw®sy ,18[,, [20, n3nh
2015], [VI HFi ntng v ¢.ng s., 2016],
v’ ¢, ng s, , 2017] , [ Thuy v~ c,ng s ., z
SUWAT thay v3 m t s m! h3 nADCIRE+SWAN) JJjn |
Lang L€ ¢ §p d_tnhgt tir@wm,g me&, o hd @rgg do b «

ngdp I, t ven biWn do nh_ng ©u LiWm c_, a
th i clng mang t2nh kJ th.a t. nh_ng n
nghi p.

T-m,mHci d% c¢c8c nghi°n ¢c.u trong Vv~ n
b L§ng kW trong vi ¢ _.ng d,ng c8c m! h
ADCIRC+SWAN, SCHISM MIKE, Delft 3D) LW t2nh tdolBAovan<€, c

ngdp | .t wew bhWhn, vXn t~ rmftnQigih,. mo yl

-Th_ N bls’, c8&c nghi°n ¢c. . u tr€ c¢c Loy
ph, ng |1 4i ¢c8c trdn b«o | c¢ch s . C8c ng
triQu v° n€e ¢ dong do b«o | © quan tr n
| € ng s, thay b b«o, a n€-0gdoOmg o, i n h

21



(t. b«o th<€ ®BgilhRkmd Digou ckBwo)c., a [I| PCC,
c8§c chn b«o nhi 't L.,i L€ c¢c d  b8o s€& gi
b&o ngay cang cao.

-Th kKhaiy ¢ ven b t©y v nh Bdc B, ,
bienlL . tr i2Qu40M) n C8c nghi °n c¢c._ u tr+e c LO

bi Wn nng c¢c- bi°n L, tri Qu | . n, s t €hr
triQu ¢c- thw | " m thay L ivli8&§hg &BY LS nh
nhi°n, cO©u h,i V¥YQ w®oc HOngmmyosbrg S W

thJ] n"o nJju c%¥ng m t chn b«o L b, v7c
rung b3nh v’ triQu thblp) tUYi nkhwg vt hc i
nh._ng thay L i n” theosd€c klp m«a.a nh<€ t hJ

-Th. ba, vQ -bictwmegatIg§€ Nsgidpgm _rt» .ven bi
qug§ tr3nh t"ng h p do s. kJt h' p c.,a n:
chly t. s'ng Lhgha°mgiapg dnhtvint &N&eom t h€
c8§c t§dh_.l wdan (IT stng) v° hli vin (n<€

—t

3

nhi c¢- h th " ng stng M« L° ra biWn, s,
d©ng t . biWn v o | yJu t° ch2nh goOy ncg
L8nh giss cth€hrngblit®%a BIwglnh mM€cng<etk/th
c, npghUm vi v’ L, s©u ngdp | _ t khi b«o L

-Th t€, wQul§cthr @ig® ptC8rengb Mnail™ nguy
|l .t hi'  n ¢- (v2 d, d. 8&n ntm 200&8yc, a
d ng d, a trehe€a8zx®k EANbOK chbpWind®egC

s-ng. Trong b i c¢clnh n€e ¢ biWn dGng do
s€ thay L i, |l " m gia ttng nguy c¢ch ngdp
trung b3nh. Vi ¢ thi/Jju c8c UL&rh Lging &M\
b«o mldnh v° n€ ¢ biWn dGng | °~ m t Kkhol i

T. nh_ng, ph@dntgdohic- vblWndg®&t°mnacbi:l
Ludn 8n c¢cfn tdp trung gi[i quyl/t:
(1) C8c nghi°n ¢c.u tr€e ¢ LOy c¢h, y J]L
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tri Qu | °n n€e c¢c cohtwg dochh«s cheélicct kh
t€ehng t8c gi_a th_,y triQu, n€e ¢ dong v~
cblp b«o t4i m t khu v, c, LHc bi "t |7 tr
ntng xublt hi " n nhi QuomigntEhagmimh/ §i PC

(2) n, cho mwBemMy d©ng do b«o thay L i
cblp b«o L° bhtyiQucBbh8phahau, nhblh, V-
triQu |. n nh€e ven b t©O©y v nh Bdc B,

(3) T<€hnbi WBccstfigh h€ ng nh€e thJ] n-
khi b«o [nh h€ ng.

(4) Trong t<€hng |l ai, de€e, i t8c L, ng
nguy c¢ch thgdg HKvheian W icWnhW s€&€ nh€e thJ] n” o

nW igiuly Jt c8&8c vblnd @gndyd nthrnm2eh hTp
thtyi Qu, s-ng Vv~ n€e ¢ dong do b«o ( m?
L8§nh gi 8 ¢c8c n, i dung sau:

(1) n8&8nh gi 8 t€hng t8c gi_.a th_,y tri
h€ no hg tha@hngaytt 8ic ', caol s®ocsd@®ggvyi c:¢
Fnh h€ ng kih8&cvembsatu©oyydic' Bh .

(2) n8nh gi 8 vai tr, v°™ m ¢ L, L-ng
dobdov™ d, ng tchilyntg@®@imgl vt ¢ ThaehrHoab i Wn

(3) n&nh gi 8 nguy c¢ch ngdp |, t tUdi ve
kh2 hdu v®™ n€ ¢ biWn doOng.

1.3.TIMk] Ch<€hng 1

T "ng qguan c¢c8c c¢clng tr3nh nghngdp cl _ut

ven biwn |~ h' gul ¢, a s, t€ehng t8c ph
bi Wn (th_,y triQu, s-ng, n€ ¢ dGng) Vv = ¢
c- thw I "m thay L i L8ng kW n<€ chuOng

v o pha c¢_,a th,y ,trm Qu,n<€ € ntdt Fin 15461 \Wag K -
ctng tr3rmhH Wn[Lo Wi <c¢cb’b, qua hoHc Lhn gi 1
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tinhtoans 8 Xn LJn L&nh gi &8 thbBlp hi ' n t€ ng r
M h3nh m« ngu n m SuWAT L€ ¢ ch_ ni
t"t n€ ¢ dOng v° ngdpgl c8cveghbiPrWncdao |
v’ L€ c¢c | a ch n c¢- tanh kJ th_.a t. ngl
T. nh_ng ph®©n t2ch t ng quan c¢c8c ngh
thwW r%t ra c¢c8c khol[ng tr " ng nghi®°n c_u
(1) C8c nghi°n ¢c._u tre ¢ LOy c¢h, y J]L
triQu I'°n n€ ¢ dGng do b«o cho c8c b«o
t8c gi_a th_,y triQu, n€ ¢ dolng Vv~ s-ng
b«o t®u m, tc,klLHc bi t |~ trong b i cl[nt
Xublt hi " n nhiQu hhn b«o mUnh/ si °u b«o t
(2) n, cao s-ng v°™ n€, ¢ dGbng do b«o
b«o L° b, thlygi®Q%c kppad nhau, nhtht yi Qu Y
|l  n nh€© ven b t®©y v nh Bdc B,
(3) T<€hnbi WBccstfigh h€ ng nh€e thJ] n-
khi b«o [nh h€ ng.
(4) Trong t<€hng |l ai, de€e, i t8c L, ng
nguy c¢ch ngdp |, t ven biWn v, i t_ng khu
n©ynh ' ng khoach hec cvidiudm dPW gr Thgquy)J
nham L4t L€ ¢ m,c ti°u LQ ra.
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CHhuyNGPHYMVI, S LI'U V& PHhuNG PHCP UNGHI gN

2.1.PhUm vi nghién ¢ u

PHhm vi nghién cu ¢ aluch an la khu vc ven b tdy vnhBdo B va chi til}
cho ven bii tnhThanh Héa Tr ofndh 'Ig€a t €hn @thty §iQ, gi
s ng ,udangmdebiot . & a o, c daBég vd, cao song 8L ‘& td trung
L § nh Ughu§ cvenb tdy vhhBd B (Hinh21a).Ng uy gdb len b
L'e® L §nh [gvendWd HeuLEWhSFm S ¢h m € adarihva ranh gii
t rc®apnkp) (g ichunglat HAIL ct i SFmS h nt'hh Thanh HoaHinh 2.1b).

ThanhH6a hu, ¢ khu v, ¢ Bdc Trung B, c., a

khol®gm. no©y |~ khu v, ¢c ch u [nh h+¥€ ng
trung b3¥anh5 tchmi/, OL m, ba th8ng nhi Qu b«
Trong L-, ven DbiWnLt&_ biduwgldpc ttr °an€ S m n
dangdoba& JJt h° p v. i tri Qu c¢c€ ng trong m t

Wukong (9/2000), Damrey (9/2005), Doksuri (9/2Q1Kgjiki (8/2025) va Bualoi
(9/2025)Th, y buoi Quc kTdh-andihfHda, tr i Qw, ik HBingn L
thtyi Qu t25u3bgn. Thohgcac hin«k o mUnh, dob&c ¢ d®PWg
ve t3m2 kJt h° p v.,i triQu c¢c€ ng goO©y r a
d>a ngdp |, ,t s©u tYi c8c v¥%ng c¢c a slng.
Khu vHdu ttL. SifE m ,ShamhHéax - h°  t h ' ,mgt st m@gn (
hai h° th ng s*ng | . n nhblt Hkhu hv nag Bdm
gm d, ng ch2nh | " sing M« v~ 2 ph, | €u
slng L n v" s(omgTad) Ychhd Tre@ .n o s ng! i« dh
rav nh Bdc B, ° ¢ a LYYch H, i n31m gi_  a H
LdYch Tr<€ ng n3m gi. a Ho Jn(gL Yt -hanSain ghid ua
Hdu L, ¢ v™ Nga Shn. Trong Vv?&¥»ng -Ngmiha c - |
slng Cungbng M«gwv, & stng LUch Tr€ ng, s
vV, o stng L n v"™ slng nh n’i stng M« tht
nh L€ ¢ bRe@gge och/hg, LW n@hmlmhw ki b hse
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khu v, ¢ ngba&hagctmudm Qu [ nbju,C hScfiy nSHhNmg €D

vaHonLa ~ c¢8c v tr2 L€ ¢ x8e¢e Lph®nLW2 &hW
22°N ) 5 Trung Quédc
‘ ¢ S~
21°N i RASTES e .
AT .
I ¥ Yy | Hon Diu
o ‘Mhank Hoa =Y < 25 Q
20°N 7 Ly .\'hil‘l‘ X > X QQ
Nudn Khaoh o, &
' Quing Chin~ Sam Som &
19uN Il Nghé An e <8 Hai Nam
| * Hon Ngw
L B s
* HonLa
Quéng Bink
17°N 1 .
Lao QDb. Hoang Sa
I { (Viét Nam)
16°N = i i i b
106°E 108°E 110°E 112°E
(a)

Ctra Lach Truomg

. Sg. Len Nga Son
b4 /L/{I\
56" Hau Loc . Cua Lén
Sg. Dé

Giang S0
3 4 30
52" Sg. Chy \;éc\\"“
&%
Hodng Hoa
Sg. Cung
19°N | Sg. Ma
48.00'
TP. Thanh Hoa Cua Hol
A
Quang Chiu TP. Sam Son
Sg. Bo
44' 4

Cita Sg/Bo © SimSen

—

T T T ——

;5’ 4'8' 51' 54' s7 1 Oé°E.
(b)
Hinh2.1. Pl m vi nghién ou ova luon an: (a) Ven b tay vimh Boc Bi va Vtri cac
tttm/ @niphan tichdIliMi, (b) PamvipHouLlicMS m S T Tharth Héa
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H

Theo c¢c&c bln LY nQn t | 1/10.000 v
L"a h3nh trong khu v c¢c. Tr°n Lblt |iQn,
90% L a h3®nh cm.c&Lg It hWohkhhhhvmEclki Jjma
7,8%, mt LJJOm Sc,hG Jjm 11, 6%, mtchilJm 3ndml 7%, 2
LJn 3,0 m chiJ/Jm 21, 9 %, t . In @J/Jm W@/pn jd4n |
50%, caotrénltn chi JJjm 8, 2%. Trong v¥%ng nghi °n
b~ ph2a TOy v~ ven bi Wn, nhnenmkim Tr €
ChuJ] (Linh Tr<€ ng) ° Ho3lng mvaaliKigFan c
“ ph2a th€ ng ®B@m n stng L n cao

n 8 y W lrdng khu vcthuc dh g'a L h 3 n h nbrigythdibthep dfn
t heongh@inntgng Nam. °Vphéat g m esnkhibv ¢ r ng ngp
mHhven b , t r eépitrupg db yu't khuv c ¢ a Lénvaca L&kh Tr€ ng.

Ngoai ra, mt ly do khacluch anch n dfi ven bMit HdAiL ctiSfm S hn
I\ § nh g/t lcth i d a damglo bdoondos liu ‘al h3 s u(ild €
n & vatrén Eh)yvacongtrinhfpov b biwt ( L °€ ng §iao thénk g i chung
| © WM}, nhimgyuf I h “mg€i . cdingdobiovaeg|tvenbwi ’‘lc€
cchnrdmi /L nt mt 2Qt& dghién cu khoa hc cgp  n h,'c ma L
nTnL .46/R2.

2.2.S li uph cv nghiéncu

Trongl u8n s d_ n¢ich@msad: o4i s’

a. S i u ,d€aih@mehcctrg nt reeddmh blo v

+ S |li"u L a h3nh tr°n BiWn nt'ng
Bathymetry Chart of the Oceam) dp nhdt ntm 2024 v, i L
(https://www.gebco.net/data_and_products/gridded_bathymetry).data/

+S° i u LKk hdiHadhmbay © | ©n cdn tlL€cd&ct by
L™ v, il "c8c 580.000, 1:100.000, 1:101©00.00

1:10.000 va 1:50.000 « L€ ctrangdng8&hb cdp nhdt K’ ch
hdu ntm 2020

27


https://www.gebco.net/data_and_products/gridded_bathymetry_data/

H

+ S° 1i u L a h3®nh, c¢c8c bmHW#n cndt€ Lc°§
L€ ng giao thtng (g cidpchnuhmdit mlCAJMRPG@ th'i iW
iNghi °n ¢c_ u x©y d, ng b, m: h3nh v" quy
bi Wn do n€ ¢ do®g m«  ssCNAGRAtLr ong b«o

C&§c ngu n s |1 i u dqyu LcQug ilae’ tcHom utyr Qv
Dbl L€ ¢ s d,ng LW x©y d ng c8&c file

b. S’ l i u quan trdc m c¢c n€ c¢c, s-ng

+Chu, i | $ u ngucan(@rabcn<€h’'gp tt 'UHg b r,BBiu

H. n Ng%f matSrhthiny ¥Qulng Cho©u. Chutihisn Ivit'
v’ n€ ¢ dong do b«o t Yi qcuSacn tttrhigp An@ c
ph€hng ph8&8p b3nRhHmEe¥hg HuOGblophBBD16] s |
trdic m ¢ n€ ¢ t Uihvadce Lter @ hgluiq ewigni @v.”
+ S’ Lcao’'samngquan tr dc tYildbREQNO pIB®OO NgE
do Trung t©m nghi°n ¢c_u v™ ph8t tri Wn g
h ¢ Scripps, n4di h ¢ California tr,i Wn

be ¢ th> i gian quan trdc s~ |i " u s-ng |
S’ li " u m c n€ ¢ v ° s-ngl'guknh3tmhkuc W

T r=3vng tUi c8Hcnt NgEQH[mgDlitOn€, ¢ L€ ¢

t. gg , trong khi theoO8 ginghy®a0d7:09,ula:00 v 10:@0c

gi° Vi t Nam.

Trongl u8n n"y, b«o Doksuri (9/72017) L€
brn mt. plhl ngjo ch  n b«o Doksuri (9/2017)
h3nh gO©y n€ ¢ dong v~ ngdp | biokh 8t khe
Wukong (9/2000)Pamrey(9/2005) , Kaj i ki (8/2025) , Bual
th i LiWm b«o Doksuri [nh h€ ng c- r blt
L€ ¢ thu thdp Lfy L. hha woéy vt h inhgingn
l' i u quan tr dud Wnsoc hs€ nghi vie BUmgtrong th
(9/2017) T nhlyWeudmg. &n ch n s° 1i u quan tr
LW so s8nh n€ ¢ domdp WwWOymlc¢c rRe®a Yandmmd v
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bi WyanhHoéavdc - quan trdc m c n€ ¢ t_.ng gi |,
dong do b«o |, n khi b«o Doksuri (97 201"

c. S |i uqur chbBleg gi -, §&p,

+nW hi u ch" nh v™ ki Wm nghi mld§a nyli
§p sublt khlng kh2 t8i phom0?w hi EIRAS5pH
gi i 0,25 L., kinh woavTrbregct®m d, gbhaa
ChauAuBellv® ¢, ngl]l.BMgo~i20Rd, s~ |i u vQ qu:
(best track) 920h7)b«beDaxkasyu rdi, nfgg dSn hk "~ ¢
gi 8§ t€©hntgh_ty§ct sgiiQga bi Wn v~ ~ n€ ct@ddg rdho
B, mwguyngedyp t UiThavhédéa b i Wn

+NnW L8nh ghdd n&guy dBEmg dotoW¥epbkiown Than
H-agi ait ebhgulBai s d_ng s, hhstudb«bi ddaF
hdu tdp h° p Iriéngc h o € &c tlh§nht oki/]§ [Mizuta r o

v’ ¢, ngl [shivaMdrg20Z0]B., d. I i w«w/Jmn~ " ywul c_, a c
h"ng ngh3n ntm cho kh?2 hdacm!r ch*gn hg k& 2k |
t o" nv ¢ifFupha@gangddkini cao gblp L'i so v, i hf¥f

CMIP5.C§c m! ph, hrig nkh2dihdwehgdhm 1t0r0° n hc §id
l o4n gi 8§ tr° ban Lfu @ha kh1 quwyhoeg bi W
th&§ng. C8&8c m! ph, ngg k29 O diuli “©mig n gphhff By n
trong @%i2rtlM) v~ L€ ¢ pho©n 1 o4i theo n
mHt trung b3nh to”" n c§ usKs+@Kva+#fK.Imudn t § Qr
s d.ng s~ 1li u traclndhnrhoo L Ic€d rekihng .
MRI-AGCM3 ¢, a Vi n nghi°ntcoongKhait@ ag
hi‘ n tiG010)1951 kh? H2L10)hwojRAPES n( 205 1
ttng nhi 't ). kCslcng hi@m2gt 46lp b elrichxt u Bt i
b3lng ph€ehng ph§pl)SitmMplieDgM agn n(ng "y, t h§

v.i b€ ¢ th i gian 06 gi~ (0 gi® ", 6 gi
vo L, t4i tOm b«o, (4) kh2 §pgit-h bipYnmhh B
50ktth [i) IvI© (6) vdfmist ¢ gi- ¢, c LUj
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+Tr n®€’'c biwk d®&ndpln ph8§tttboahg Kaohl
bi /jn L",i dkoh2B hdlu” i nggynary V7 M®M!i NEmg mg
tr€crhq)gntbm ZB,20TN&MT]L€2@261 "m_lhigu v o c
h3nh m: phyemg migWmp ., nh Thanh H- a

d. S |li u s d. ng L blt
Thing tin s d,ng Lblt | ° c¢ch s° quan
vV, C, s’ Manning (n). Nghi °vn" cl  gpUlsp)h . d_ n

ntm 2017 ¢, a D, §n-2khcqa Hrau nAL @ E'mA Ln@Sh i
Tr8i Lblt (EORC) thu, c Ch gquan th8m hi Wn

l i u s d.ng Lblt n"y ch_a c8c | p thn
ntm 20201 «knhntho”" Wi t Nam, L, pnhv®250 gi [i
m v,i 2 cblp L, , cblp ¥ 1 (mdLAAC)1O0VvI 6 pblp |
v.i 18 |, p s d_ng Lblt. n, ch2nh x8c t°
t. 86% L/Jn 92% v~ | .  p cblpPhdiv° 2c drag], 4., ,n ¢

[Phanv© ¢, ng sPhanv 202 1mmad ,s. [, 2021b]

23.Ph€hng ph8punghi °n c

N€ ¢ dlng do b«o, s-ng v~ th_,y tri QL
bi Wn, trong khi 1€ ng m€a v~° d,ng chTly
m t s° c¢chn b«o. Ngo“"i yJu t° L a h3nh,
t. th€enngn mguw  ngdpi Wg tb«wdinmh_ vetnhu, ¢ v
n€, ¢ t  ng ¢, ngnwem¥h'c, bbadm, g riamigQb 3 nhE,
gi -, 8p v n€e, ¢ dGng do s-ng.

C8§c t h omBiu pthifon it€. nag venbnlge® ¢ m: t [ nt
(Hinh 2.2a-b):

Htc = Hrungbinh+ Ht h y ttHi@uc d onty (Hbo nbg« c By st ng (2.1)

Trong L-:

HeM ¢ n€ ¢ t ng. ¢, ng trong b«o

Hiungoni M, ¢ n€, ¢ ,t rlumgg bkMhng tr.ong Li Qu
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Hin.y:Rriogao th_,y triQu tr.°n nQn m,

Hhe ¢ donlNQoCh«dd ©n.g do b«o
Hi . ng ¢coM €:np€©, ¢ do d,ng chly .stng
Hhe ¢ dongHder b«gi it Hsorig §p (2.2

vV, i Hgi. +r, giN® k62 d©Ong do gi - v~ kh?
Hssn g N©, ¢ d©ng do s-ng trong b«o.

Cc n

g Oy

§p

Trong t®@hagnac bi Wn Endamig/ b 3In hdoskeh 2d

Vdymungbhk hisSLbao g°m m ¢ n€ ¢ déng do

(a)

2.0 (b}
15 T i £
er}:'“'-“‘d“ ding do séng
.?...:.. {:...T: ....... *
— ] 0 7 Alire nurdre l:mg f “. Nude ding do gib va ip
B chug trong bio S — - T
=] 4‘ \
E 0.5 j“ > Thiby triéu
o J '/ Mue nude - ‘I.
[in] { trung binh
20 25 ] \ 3
Thin gian (gi0)
-1.0 -

Hinh2.2. Cac thanh phn nxc act ven ly (a) vaCac thanh phn @ u thanh nyc
n oc tYng d ng trong baab)[ B n 3 n h/Mn,Qe05]
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N€ ¢ donlge dorabp@iymsy bgtot r °n b'Q mMmiHg u [ mn g
apsu Bkhiguy Wn t,ngogibxa c¢c, n ch uthB8g trn@u
I a h3nh khéyivWwe (T 6 h3s®u d¥nogng € ng &
do s-ng L<€egicahtMWigl¢, s b, c.a m c n€e c

bi Wn do mblt ¢c©n b=3ung . ng sublt b ¢ x4 t

phg§t t. hi' ' n t€© ng s-ng v_. S-ng v._ |71
LXy n€© ¢ v- o phz2lén b bu, c n€ ¢ dOng
S-ng | mt yJu t° ph_c tUp L€ c ki
h3nh, m c¢c n€ ¢, d,ng chl[y. S-ng b«o L€
v o v¥%ng ven b . Khi Li v’ o v¥¥ng n+€ c
gi.a s-nd W8yl ba Wn3n C8c qu8§ tr3nh n’y
ntng, nhi_ u x4, kh%c x4Y v° s-ng v_. S
b"i gi- v™ d,ng chl[y c¢c.,c b, . S-ng [nh

| "m gia ttng _ng€soabli©Oscgadgi bcxogOWM t at
kh8c c¢c_,a s-ng-dl, ngt €hdgy tI§an k-hge xY s . r

a

h3nh th"nh d,ng chl[y d ¢ b . H qul[ I~
khg8c so v,i s-ng ° v¥%ng ‘nneg cqud&mnu.t rS-mg
t€ ng ngdp |_.t ven IbiWwnttmdmhgi Qmamhé m:
hi n ss-@gngtr " n khi ch¥%ng t€hng t§&§c v, i
N€ ¢ dong do s-ng | " m t yJu t° I " m gi

inh h€ ng c.,a c8c h  th ng s'ng ng, |
ch I'T 1_,t |I.n hhn khi d,ng n€ c¢c ng t t
b«o ° h4 | €u. niQu n"y c¢c- thwWwW I "m ne€ c
m ¢ n€ ¢ h& astmrpnd@g©ng cao, c- thw | " m

|l .t ven bi Wn.
N€ ¢ bidwm Wi©ohmg L~ i hkhh bh&ung m ¢ n<€
dong cao hhn do Ibimnt tln g dkih2n htd®uc h v %n ¢

" ng th i go©y ra s, kh'ng chdc chdn vQ
bi Wn d©ng kh'ng ch” «c¢chuWyWn ns c 8ch@n bcao
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m° c¢c,n LiQu ch nh chJ L, quahrcé nrh€ pdhic tay
th, c t]], t h, y dobdol Qu sv ' ngn@ € cd@rigg Vv~ [
thay L i c¢c.,a m c¢c n€ ¢ biWn trung b3nh t
bi Wn trung b3nh v~ s bi jn L i theo kbh
quan tr '  ng trong L§&nhhgick& r _nig nenl Ibilwnt
Trong c¢c8c yJJu t° T[nh,h€hpy EAn Qugdp
k8 ¢ thw d, t2nh L€ ¢ v,i L, ch2nh x§
b«o, n€e ¢ dng do s-ng v d,ng chly st
nNW gi[[i quy/Jt clsc8wbm y,Q tLHe gial t§mn
mé hinh héa tchlarhé hinhtich® p gi . a m®* h3nh th_y L.
SUWAT. C8ch tiJ]]Jp cdn n"y cho ph®p xem XxG@
fnh h€ ng t " ng h ' p c¢c,a c8cl yJluaa n<e -c kd
ngdp |, t ven biWn nh€e th,y triQu, n<€e c
sing. Tr?°sn€ cth nsh I ng L€ ¢ L-ng g-p c.
t"ng ¢, ng v Hmhadpt hlW thiv enn kbhiuwing. nghu ° n
tienm?: h3nhhi@akiwm L  nh v, i s° |1i u qua
th,y triQu, n€e ¢ dong do b«o, s-ng v~ n
gi 8 t€ehng t8c gi_a th,y triQu, n€e c¢c dOon

Bdc B, . Sau L -, it8r °vn,tac MrfanartclE¢ LSnh ¢ €
[nh h€ ng c,a c8c yJu t° thhhabihnH- &. c(
cung] udn 8nnd&wnwhclgi®gdp | .t ven bi Wn Tha
L i kh2 hdu v™ n€ ¢ biWn dong.
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Dirliéu dau vao

Diéu kién bién
(HSPH. Q)

Dit lieu khi twong
2050 va 2100)

Dia hinh, Manning
(tir 16p phu LULC) (Gio, ap; track bao)

] [NBD (RCP 8.5, ném]

v

M6 hinh tich hgp SuWAT

Hiéu chinh

Nudc dang
(Surge)

Soéng
(Wave)

Thuy triéu ]

(Tide)

va kiém dinh
mo hinh

v

JLos [

v

Danh gia twong tac cia thuy
triéu - nwéc ding do bao —
song ven bé tiy vinh Bac B

Anh hwéng ciia thuy triéu,
nwéc ding do bao, séng va
dong chay séng dén ngéap lut

Nguy co ngip lut ven bién
Thanh Ho4 trong diéu kién
BPKH va NBD

ven bién Thanh Hoa

4 kich ban thay di yéu to
tac dong: TT, TT+NDDB,

29 kich ban d4nh gia: gom 9

y 1 30 kich ban nguy co ngap:
kich ban bio tir cap 9 den )

gdm 6 kich ban bao tir cap

cap 17 két hop 3 kich ban TT+NDDB+NDDS, 10 dén cap 15 két hop 3 kich
thuy triéu thap, trung binh TT+NDDB+NDDS+DCS ban NBD & hién tai. 2050 va
vacao) v 2100
v [ Mo phong ngép lut ] v
[ MO phong NDDB va song ] »' v * [ M6 phong ngép lut ]
v Phan tich trong tac phi ¥
Phan tich twong tac phi tuyen gitta TT - NDDB — Thay d6i cia muc nudc tong
tuyén thuy triéu - nuéc dang song —DCS cong va phan bd ngap lut
do bdo— song v theo cép bao va NBD
* Murc nudc Téng cong va *
St thay d6i ciia nuée dang phan bo ngap lut; rng hoa Thay ddi ciia nguy co' (hiém
do bao va séng do twrong tic si dong gop ciia TT, hoa) ngap Iut ven bién
phi tuyén theo cap bao NDDB. séng. DCS vao muc
nwdc tong codng va ngap lut
ven bién

Hinh2.3.  Kkhung nghiénau cva luon an

2.3.1.M06 hinh m6 phyng ngop IAt SUWAT

M6 hinhtichh® p n€, ¢ d©ng, s-nd¢g€vic phsy tri
[ Kim v~ ,2608§ngl® ¢c s d_ng LW m: phhng n-
tr vQu ngtdpongtkhu v, ¢ nghi°n c¢c. u. SuUWAT
song song cho m t s’ mi Qn t %y T b-3ng ¢
Message Passing Interface). Sdulinén n€, ¢ d©ng, s-ng v = t

n h €Hihhl2.W hcih on tthrbbyn ¢l rud oy gl. "&ih € B g
Qn t2nh [-Kum m€, c, d@ng. v

v o SuWAT

méLun v~ c8c mi
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thw mt ph, ng L, c I dp hoHc m! ph, ng kIJJt
2.3.1.1.M*  h 3 ac danghdo béao

H  ph€ehng tr3nh haei€hcQu'my phjn@ug ANy
dangdobde - x®t LJn th " nh phfn _ ng sublt b

Sau:

BROR 29
T T - T - )
% wE WE A 0.0
L L A '
Mm T om ™ T
h TH . . - )
o RA WA C% 25
g 2aD L, e o oD
m o RJ m ™ T
Trong L-:
dd dao L, ng m c¢c n€e ¢ bQ mHt (m);
M, N: | €u | € ng trungxvay(mB); t heo L, s ©Ou
f: tham s° Coriolis;

P. 8p sublt kh2 quyWn (hPa);

g gia t cmsy ng tr€ ng

d: L, so©ud=d+h(mg ¢, ng

A;: khuJch t8n r’5i theo ph€ehng ngang
r,. mdt L ®n<e ¢ (kg/ m

F.F:apl do. ng sublt b c)(xcthitsrtoimgptdiByc m3.

tt1' " . ng suBt, L&y c( kkgg/nmis t 0&n b° i cn
o s 2.6)
n:h™ s nh8&mWtanning (m/s

t: ng sublt P)Qc hmiHitt o kg 3. m)sc 2 .
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H  ¢c8c ph€ehng tr3nh tr°n L€ ¢ sai ph

gi an vlieap§hol”  theo th i gian. Sh LY upw
phfn phi SemyChnkNi 8hol™son L€ ¢ s d_ ng cl
L8y, _ng sublt gi- v’ . ng sublt s-ng.

ni Qu ki n bi°n: V_ i | €nigot ¢t nkhhgo i
bi°n |I" ¢c8c h=ng s~ LiQu h,a c,a 16 s-r

J1, 001, 2N2, Mu#ficht Numm! h2nhT2h_. F€tci Q
[Lyard v~™ ¢, Adhew cb02rPFsc c_,a m! h3nh
s d, ng kJjt qul t2nh m c¢c n€ ¢ v’ d, ng ¢

5

c8§c bi°n c¢c.ng, LiQu ki mhphfm€x&gtdo' p

ngdp |, t, % bi °n .Kkrholn/ge€, kthic hlo- tk?in°hn nlg o
phgt xY.

n. “n L nh c¢c,a m* h3nh L€ ¢ x8c L nh
criterion) vQ m i qDaakhdnggiadDx,Da) breh € t he

ph€hngld.r3Tmbht c¢c[ c8§c tr€ ng h  p t2nh to
giantinhDt ) ¢, a m! h3nngh ct hd Synlagt,0gimQmid kimhi séng

la900giayt h® i gian trao L i d. i " u c_,a 2 1
wWo OO 2.7
°? T (2.7)

M h3nh t2ch hp ¢- kh[ nktng t2nh to
'C h ) t 2 n h Htth“hy:);yr i bur | QU (
-Ch" t2nh s-ng;

-Ch" t2nh n€e ¢ Hi@my do gi - v~ 8&p (
-N€, ¢ dong do gi - vVvHinh §paHkedhta), h™ p th_ vy
-N€, ¢ dong do gi - WHjexnGpaHkit h° p v, i

-Th,y triQu kJt h>p v, iHnE vaH®p g do

VaHs()n&.
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2.3.1.2.M6 hinh séng SWAN
Trongludh &n s d ng mé hinh sGn@WAN [Booijvac ngs, 1999, k€
tichh pvao mél u n s a méghinlke SUWATKIm va ¢ ng s, 2009, [Kim va
c ngs,2010. Mo hinhSWAN “dx&8/dngda tr°n phe€Raytac t r 3 r
I, ng séng trong htodl, n QcAc:

h h 'ﬁ# 'Fl# 'ﬁ# 3 28
® W OwW KO/ % (2.8)
Trong L-: N: mdtyQ: vtddnc tLl' cngt rpuhy Qn

trongkhoénggian; 6Ce vdn t ¢ | an truw@®n tS:ong nkgh
| € ng ngu” & vt'fnis'u dg-8c®;tn®hrsg nlg’.i ;

H m nglu”" nt " ng c.,a c8§c th mhnghF®€ pb 8§
r€e ¢ x8c L  nh nh€e sau:

3 3 3 3 3 3; (2.9)
Tron@ IL- th " nh phfn pB8va3t kit wWhnnbk - phf
chuyWn L i phi tuy/]n te€hpBth8ohsphfnbd

do s-ng3kYxt hU'fnuh; phfn ti°u t&n do ma s 8§
2.3.1.3.£ ng stit boc ¥ song

Trong hai ph€ehng tr3nh chuyWn L ng ¢
hai c¢chi Qu (ph€ehng tr3nh Rvakylv" ™ 8%. 3) cc d

sublt b . ¢c x4Y s-ng. n, | .n c_,a n€ ¢ doOng
v o hai th"nh phfn n"y. Cp | . ¢ do s-ng
ng sublt b ¢ xY9Y s-ng theo m i |li°n h" ¢
3 izt
]
L, Eom (2.10)
T T
trong L- ng sublt b ¢ x UYcg a[ongyetHig§nswva x § c

Stewart, 1962]
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3 3 NMA OET —om,-Q— (2.12)

3 2ioe > Pog, o (2.12)
o) 0 ¢
3 aC S, E‘O’Q,, Q0— (2.13)
o) 0 ¢
v.al © vdn t ¢ Cflruyw@mn st-"'p&d hvaiinimng -, B®Fng s
s sagdg h€ .ng s-ng
ng sublt b ¢ xY s-ng |I" ¢ch s° LW ph

n€e ¢ ntng ven b nh@®€éhdn ¢-enq,g th€rcg dtC
v d.,ng chly, d,.,ng chl[y BxvaF,ph_ dtohus -cng
gradient c¢c_a _.ng sublt b ¢ xY s-ng n°n c
ntng phi tuy/mvaglechicQuz2s8 nhdm! h3nh S\
th i gian t2nh to§n.
2.3.1.4& ng suttrén mt bith

ng sublt bQ mHt L€ ¢ x8c L  nh theo n

Tt "6y Y (2.14

trong L-:

r.. mdt L, k®Ming kh2 (kg/m

Y :Vdh f ¢ gi6 trung binhd = dao 10m trén @mkbbivd (m/s);

Co: h' s° k®o.

Trong tr€ ng h p mt h3nh khtng x®t L
m i |li°n h' nt€i[kdoadd va Mitsuyasu,dl980]

~

P& wmTd Y prt Y  ya7i (215
™y ey pn Y i TOo '

Trong tr€ ng h>p mt h3nh c¢c- x®t LJn
mHt s€&€ bao g m _ng sublt Cdlb€'gd -x ¢ L 'nmh s
hhn, nh<€e I T thuyJJt ¢, a mt h3nh SWAN

ngublt bQ mHt L€ ¢ coi |7 t"  ng c. a
[Janssen, 1991]

&
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U @+QU (2.16)

~ng sublt r°i L€ ¢ m* h3nh h-a b3ng
L ng
T " C 1Y 2.1
Q — .
¥ T (2.17)
trong(=L-0,4) |~ h3ung@s’| "van cKdgzmayidnv 't ’
r€e ¢ gi[ L nh nh€e sau:
0z 20 Go On
5 o (2.18)

trongl - vdn té; ¢ Thanls§t Ll 6  do=ilz/gmlE=5001).z

n, d"i nh8mphj uhaebowecztahg sublt g@¥ r a
t" " ngg subldl B® mHmIM: t[ nh€ sau:
, Q
a —_
Sb S (219
P ¥
trong L
" = @
b 1Y L0, 0— (2.20)
v, wlat fn s g:-cC
Sn( @) |I'" h"m ngu’ nklt'r € n® ‘gnigr ®d” ftuh vs’

H s k®o L€ ¢c x8c L nh nh€e sau:

d
- — (2.21)
5 U |MU_U

H s° k®o khi c¢- t2nh LJn [nh h<€e ng
Lfu c,a qus8§ tr3nh phs8t triWn s-ng de, I
10m n h €Hinthe4[danssen, 1992] ° L- |~ kJt qul <€ c
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tr€ ng h° pUoedd#snm/ sc. gNk-#®i vd®t LJn [nh h
h™ s° k®o L« thay L i so v,i Gt€ agthnl
t. m! h3nh SWAN v~ LS8BWATgti rmgQmhvw o r B n
ng sublt b ¢ xY s-ng. S kh8c nhau c_ a
s-ng L€ ¢ b sung trong ph€ehng tr3nh n¢%
| " m n€ng dOmkghidaxx @«od /jn [nh h€ ng c, a s

SCo xérdinsong
~Khong xét dén song

CD

Thai gian (gio)

Hinh 2.4. HMsXCp vaong st bZnilt # i von tXc gio Uio=18.45m/s
¢ h oyng I p md hinh cé va khéng & h eing owa séng Jannsen1992]

2.3.1.5.n & kimh  k bttbién séng

M6 hihn hSUWAT 8p d_,_ ng thudt to8n bi®°n di
Hinh25mt t [ t hudt to8n bi°n di<€elLmxxgg, B d, a hi
s flan®dl © m, t biJn trongs fteghdbhendh.x Fa olh'gn i
(khtng nigdlp®dvin/]kh!ng <€ifand € g dpr)omgjus u’
tr3nh t2nh ¢, a m* h3nh, t4di t_ ngdife c t
lutn L€ ¢ so s8nh v.,i L, cao tU4Yi LiWwWm |
v o v¥%ng Lblt kh?! hay kh'ng v ™ od Lng ccahol \
m ¢ n€ ¢ v° L a h3nh t4i ©H: ngQuy ot h3enm
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n"i v.i bi°n stng, |€u | chtmg: meL Ic” th
qul m* ph, ng t. mt h3nh 1D L€ ¢ s d_ n

Land (i —1/2,j+1/2)=0, Land(i+1/2,j+1/2)=0 Land (i —1/2,j+1/2)=1, Land(i+1/2,j+1/2)=0
e | — — —_— no flow
F e d E= %ﬂ ?i ‘\_\"T_\\_\\ &ﬂ%
1o 1 -1 i1 i -1 1 i 1 i

-1/2,j+1/2)=0, Land(i+1/2,j+1/2)=1 Land (i —1/2,j+1/2)=1, Land(i+1/2 j+1/2)=1

;ﬁ == bNd
-1 i -1 i

Hinh2.5. Thwt toan mé%t b i ° ni ngdrong thé hinh SUWAT
[Kim va d ng 5, 2008]

2.3.1.6.Cac tham X so dAng trong mé phking séng

Trong nghi°n ¢c. u n"y, ¢8c m!* ph, ng s
L " nh c.a c8§c tham s~ vdt |IT nhe L€ ¢ m
tri Wn tuy/n t2nh t-Rienpz¢lCayal@81] v ' s Mag ¢
(h"m m[{yanksen, 1989] v [Janssen, 1991
t €hng- hfcbdec b°"n theo [Hassel mann v~ ¢,

[ Battjes v°™ Janssen, 1989] v° ma s§8t L
ng v, i nhi, u x4 s.-ng trong c¢8c-nmhii _ph,
x4 t8&§ch phand «[ Heel tchwi j sden v° ¢, ng s, |,
s-ng, s d,ng h s Ur = 10 cho ggE. i h
1,0 cho t° |~ s-ng v.. C8c ph®p r" i r U
h€ ng5vkholng tfn s trong gi.i hun t_
|l € i tht L€ ¢ chuyWn LJn ranh gi.i m

gian 900 gi ©Oy. M h3nh s-ng clng m! ph,

2.3.2.K& nX mo hinh thvy triZu n _ac dang do bawa mé hinh song

Trong m: h3nh t2ch h  pn®uWATOnBREdio
| € i t2nh s-ng LHNh26 miThh k'Tac@ketthr hi
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s s-ng L€ ¢ REc°h he it diDLixydmt el vy g a
vV, c S8levaVltie¥mg _ ng, trong Kkhi L- dao L,
d C8c th nh pRfmrc,x@8d € 'inh 2tnthi n(€, ¢ dOnc¢
tham s~ s-ng ERR ¢rXx&clE nhct @i m¢ h3nh
Trong t2nh to&n, di® ohcphyWnDgtnen o € i
l € i c¢c,a m* h3nh SWAN, trong Ukhvauf - vd
theo e ncg n, i suyDijt uylimg tt2@tnd Jin, v, i
d, ng chl[yyWvheoSMWNngh s k®o v~  8&p |
S - ngDijvdDii L& nisuytuyhtinhti Willijga m! hédahg, n<€
tinht cil ng ttheg pvh€hng

Cu'i c%ng, vdn xvdy€E€gc:  xtMedaDth® nh §ie,
t2nh c¢c,a m* h3nh n€ ¢ dGng v~ s-ng t€hi

Mién tinh mé hinh thiy triéu va nuée dang bio

Vi
/Y. ‘
Ly : <o L/,
Vi
D,y
L 4 (4
o, Dy

Mién tinh md hinh séng
Hinh2.6.  Stinh tbdn cac thanh pm trong SUWAT[Kim va d ng &, 200§

Qo

V.i |€ i t2nh | ng, qu§ tr3nh k/Jt n°’
c.a c8c m* h3nh th"nh phfn t€hng . ng v,
ch€ehng tr3nh con k/JJt n | s€ chUy i °n t
gi aoMBI . nKJt qulf Lfu ra m c n€e ¢, d,ng
s€ L€ ¢ s d_.ng | "m LiQu ki n tdi bi°n
cung.

Qug tr3nh truyQn c8c tham s~ trong n

tr3nh truyQn c¢c8c tham s° trong m! h3nh
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trénHinh2.7v ., i tr3nh 1t de, i L Oy :
(1) Ban Lfu m* h3nh n€e ¢ dOngdit 6h, y t
(2) Trong miQn t2nh 1, qus8 tr3nh t2n
trdnh t2nh d,ng ch[y v™ m c¢c n€e c¢c. Gi § |
dO©ng c %ng ng sublt gi s€ L€ ¢ truyQn
togn nog U wsbltngb v h° s° k®o s€ truyQn
(3) Sau khi ho"n th"nh t2nh to&n tY
chly c¢c, a mt Lun th,_ vy Qu v~ ne, ¢ don
c8c LiWm bi°n c¢c,a miQn t2nh 2 s€ nhdn |
Quy tr3nh tr°n L€ ¢ I Hp |9 cho Ln
 Bitdin__
v
Khéi tao céc bién cho mé hinh ‘
} Mb phong riéng 1é hoac mé phong két hop }
D1 77277 Dn
Mo ) hinh son{f_f.s Mg hinh: Sél:l_eni':.? "j,',_ Mo , hinh song
Uy / Mo hinh bdo Uy, " Mb hinh béo | | Uy / Mo hinh bao \
IC;D—H“ . gai tich/ l(_:D: { giai tich/ ’ ] giai tich/
ERAS / Xy ERAS ERAS /
' / W, SLP / W, SLP , / W, SLP
< C 011p161 < C ouplel Couple1
™~ ~_ Ux:y:obs, ]]obs:Sobs ~ U\\,obs Nobs, Sobs b
Co | |u,, / HSPH \ Co | |Uyy, o | u,,,
Fo [ {n ‘/\ thiy tridu / Fey o | Far n
M0 hinh thuy déng e ‘ ‘ Mo hinh thuy dong lue Mo hinh thay dong lwe
J' Cp : Hé sd kéo
Sai T o FXJ,:[:J’ng suét bire xa song
Dn : Mién tinh thir n (=6) S maxe W: Gi6
T, : Budce thoi gian tinh toan - SLP: Ap
Toaxe - Bude thai gian cudi cing Dungl Usy.obs - Dong chay tai bien
U, : Dong chiy o MNobs - Murc nurdc tai bién
0 “Mure nuée \\ﬂKét tlu'lc_rr_ . Seve - Pho song tai bién
Hinh2.7. RtichBEpowa m! h3*nh 8UNWARD (=)o | _
[Kimva d ng ¥, 2015]
2.3.3.Mb hinh bdo di i tich
M t m! h3nh tham s  gi v’ 8p sublt L
LW t8&i tYo tr€ ng gi v[Schi@emerO5qHIt€” oo, & b

43



d.ng LW mt ph, ng tr€ ng §p sublt bQ mHit

0 0 YOsA~ (2.22)

YO 0 O (2.23)
Trong L-:

P:Apsublt tUYi LiWm t2nh c8ch t©m b«o

P.: Ap sull® tam bao(hPa)

Pn: Ap sull’ ria bao(= 1010 hPa)

R : Ban kinh gi6 cc 4 ltkm)

r: Khol'ng cach_t tam bao.ti Wb tinh (km)

C! ng t fFujicva Mitsudg 198L €s¢  d.Wgnt ph, ng tr
bQ mHt trong b«o:

6 o & 20,x- F (2.24)
T mOO C
Trong L-
Vgrl 7 ‘@ichuyMl
f= 2Ysi ndCoriotsham s
Y: fnBt quayca tH§i( AL I). 99x10
d: |, Tayo L
" rlamd | khong khi
nLe& t2nh nh€e sau:
0 —eo—
o 2Ol (2.25)
Trongwoll™ g - tYi L, cao 229 VgpvaUFlaong
gi 8 bget ht Wi gian tre. ¢ L-. b |7 g-c gi.
t.,i r theo chi Quuh@®€ ct 2krnmm WLHmgGa$Hieh Un
sau:
5 #6 (2.26)
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O o

iz A

Tron,gachs k=1,2,C2=0,6667Cz=1,2vaCs=0,5
Trong mé hinhnay, sbijhdchgdal t r “%c | »icbwfHin kK hE ng

¥ #  H H (2.27)

2.3.4.M6 hinh dong cAy séng

Trong nghi °n ct Qi nc §e&n sdhg@utrén 36ng Mg va
SC trén séng ChuHinh 2.10f) L €'t @ 2 ¢ h  tc , raR Wirith MEKE F1(Hinh
28. Trong L., M+ k3 khk MthKdau [t 1n gbhi °8nn  cc blp
B, ®Mjuy°n v~ @Mhiont v&nmggr_ i ro thi°n tai
ngdp[LI€htng H_,20230K/htg qul m®* ph, ng c, a mt
ki Wm nghi m I'49i v, i m ¢ n€ ¢ quan tr dc
Xuan Khanh (séng Cht) r ong t h'™ i gi an b«o Doksuri
hi nHnwh29 n Trong L-, v tr2 hHnh2lavadimm n "~y
28. KJt qul ki Wm nghi m cho thbly m! h3n
|l €u | € ng n€ ¢ | "m LiQu ki n bi°n cho

2255000 S e
2250000 -

2245000 4
2240000
PR Gl Thy X, AN
22300001 b R
2225000+
2220000
2215000

2210000

22050007

Ctra Dat _ S, SC i3 :
2200000 AARALY | ,1/‘Cznang +

2195000

21900007 b A Ctra Héi
1 g o e

2185000 Quang Chau
2180000

2175000 {

540000 560000 580000 600000

Hinh2.8.S LQm n g ailsGng Ma va séng Chu
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10 9 ° Quan tric ——M? hinh 8 o Quan Tric ——MS® hinh
\E_, 8 56 X
#] 6 [&]
RS pe)
2, 2 4
] [&]
Ex E
S 2 =
0 T T 1 0 T T 1
9/4/2017 9/12/2017 9/20/2017 9/28/2017 9/4/2017 9/12/2017 9/20/2017 9/28/2017
Thoi gian (gio) Thot gian (gio)
(a) Ly Nhan (b) Xuan Khanh

Hinh2.9. So sdanh ixc  ac ticactk mthvy vk Mhan(a) va Xuan Khanhb)
trong thyi gian bao Doksuri (9/2017)n h eig

2.4.MiQ1, il @ 2 nabhinlvcho ntd hinh

2.4.1.Mizn tinh, | aitinhv " [& Kinh

Ludh & nnghi® c t i ° u[nth8 nnip&ag it &Ehth gtriQ, §éng
v’ . odéngdobdgt ¢ a o, cdady vad, cao songd vang bwiven b tay
vnhBd B va mé phng ngdp |, t vung ven Bii Thanh Héado vdy, m6 hinh €n
thiphlixaydng t rifinhchitge Wihfdmmc L2 c h:

(1) c6 thaehi tift héa s bi/h “ilph ¢ tth ¢ a "althinh cakhuvcvenb,
trén d¢h niRn  t £ relygnh Rac ca tinh toan;

(2) | " nindicmg t B nh cdang@omsémyid & dang do séng
t higchcothlb ‘& L §nfy _dlii § cl8ic tl2@ phanafi cad

Do vdy, trongluchan's d ngl €l ngsauép, L ‘&méfnh€ sau:

- MiQh ngoai cung DO1Hinh 2.10a), bao ph toan b BiwW n (109 -
12C°E; 8-22N) v. i L | pho©n ngi i 4500

- MiQr D02 Hinh2.10b) "It ¥} Id Whao ph b biWi phia leb ¢ at'nh
Qun g N inbh bivik phia nam _ca t'nh Quing Ng&i(105 i 1125°E; 14,5° i
22°N), v. i , phéan gii 1500m.

- MiQn trung gian, DO3Hinh 2.10c) trong pim vi 109 1 1085°E; 175° i
215°N,v. i , ghén gii 500m. K/iT qul mé ph ngt miQn tinh D3 €t trungphan
tich 4 03V tri HOn DHll, HON Ngeva Hon Laly do ch n 03 v tri naydo Hon DHl
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v’ H, n Ghd® NMintrdmcgme€mgitlotW §nh ogi § d
bih c€dong do bechn o nltdgn LtEOn bh « c.-cl n €
dang va séng trong baol n g [nnhh'@g€a t €hthgtri@§cng .8~ n €
dangdobdqil, c a o, cdaggvasongcoi n h hn triccnid. v

-Mi Qn HDH210d) t dp tr ungv e oWNirhBingl /Joni Wn
Ngh' t Am, c p h7%m1065°E 192°5 2022°Nv . i L. 1H0n®n g |

-Mi Qn gfn trHnh210g %h g p D6 r (bni gvénvb phia v ¥%n g
bdc t " nh Thanh H- a tLHwm, o apnh, @M A0627HE0MS n
1945°1 20,05°N , vV, L50mp h©n gi [

-Mi Qn tronginh@d¥ig tb (trung Vv 0o Vv¥ng
L ¢, Ho3lng H;ta nh" Thfarm uS kn AdLEEHI 186D4°E;
1970271 199N, v, i L. PphoOn20gi [in Oy hlkthgin fg & nthdb
trung m! ph8ctg vhgdp 2l ;ttr °n mi Qn D6 s €& s
ph, ng vQ di.  n dimmr tnheea tth'nig hi o L, s ©

Thongtinc hi  mi Pn, ¢v®@hi t2nh v° s Li Wm c
trénB [ i2g.

B! ng2.1. Théng tin ®a cac min tinh

T°n mi Q Ranh gi K? C(ru) t h<e S(lr\lxxilyi/)w
D1 1%?_'21235 = Dx = Dy =4500m | 371 x 345
D2 1f235; Illzzzf;E Dx =Dy =1500m | 556 x 556
D3 132)0'_1;1??5 Dx=Dy=500m | 778x 889
D4 153;?? 'Zéggf’:lE DDx =Dy =150m | 557 x 747
D5 1?3;;’2 ) ;gg;?;E Dx=Dy=50m | 1556 x 1779
D6 11%?7705;'_ 11%%09‘,}:5 Dx=Dy=20m | 1701x 1713
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__ Dostu(m) Do sau (m)

4000
2N Vi :EZEZE:E:E% E— 100
D6 1000 e 3 G " 5 l
DS i l Ha Néi ~Quang N|nh/./‘ e’ 70
21°N @ O
200 W\; y
= (c) HaiPhong g&  # 50
o - Hoén'Da o
] ] Thai Binh il 30
B 1 Nam:BDinh
! \ o 5 4 -
| V i 20N csisieniio A 20
22N VDOS:;J:\) 410
T 2000 :
1000 a
Nghé A
w 1oN o 2
250 Hon Ngw'e
100 3
50
20
2
10 18°N
5
: |
105°E 106°E 107°E 108°E
=t = 10
8
B
§ s 6
3
8 4
1, E
52 )
o
0o g
3
25 b4
20°N 9 -2 '0
»  19°N “
48.00'
& 15 -4
3
10 g -6
g — Dé, dudng giao théng
° 3 | — Budng mép nude
. --= Ranh gi6i huyén -8
N \
5 LT‘ . . . - -10
45 48 51 54 57 106°E
-10

o 106°E

Hinh 2.10. Mizn cva khu kc nghién ou gGm 6 @ p  dii: (@) miZzn ngoai cung,
(b, ¢, d, exac min trung gian vaf) mizn trong cung tinh rap IAt
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2.4.2.Cong trinh ¥ 0 Wby bia t i Thanh Hoa

Ctng tr3nh blbug8n b yblL¥WncthoWg |~ h
sing, L€ ng gi(ago it hethrughgv dn Bi°Wrbi Wn) , n
ngdp |t t4i khu v, c khithm wcvthrén@u bi WO
trong th i giaohb«bi [ JbhvB®€cag tr3nh L°/

v .cn h € (Kirdh2.11):
TY4i Hdu L, c:

+ ven biWn, cao tr3nh L° bil/ln L i
5,5 m  LoYn gi_a, sau L- gil[m dfn L/n

+ n° h_u stng L n c¢c- cao tr3nhmt. 4,

khu v. ¢ th€ ng ngu n h p | €u v, i stnq

+ n° s'ng DJ t€ehng L i thblp, cao tr?3

+ n° t[ stng LYch Tr<€ ng c- cao tr 3|
sing DJ LJfn 8,0 m ° th€ ng ngu n h’ p |«

TY4i Ho3ng H- a:

+ . ven biWn: C- tuy/n L€ ng chdy d°
t . 3,5 m LJn 4,0 m.

+ n° h_u stng LYch Tr <€ ng, cao tr3nl
sing DJ LJn 8,0 m ~ th€ ng ngu n h'p |«

+n° t[ s'ng M, cao tr3nh L° tikng df
stng Cung) LJn 8,0 m ° khu v.c h”>p | €u
v.c h p I€©u v,i stng L n.

+ Stng Cung c¢c- cao tr3nh bi/Jn L i t._

T4i Sfm Shn:

+ n€ ng ven biWn c¢c- cao tr3nh t_. 3,6

+ n° ¢ a s'ng c- cao tr3*nh t 5,0 m
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Hinh211. Ca o t yng gido th@n§ Khiiyc nghién ou

243.Lxachchma s 8t L8y

Trong c¢c8c m* h3nh th_y L ng | . c h c,
|l ¢ ¢cln c¢c,a L8y hoHc bQ mHt L a h3nh L
[nh h€e ng tr ¢ ti/fJp LJn t ¢ L, truyQn
clng nhedf | s©utmygn LbIt | i Qn.

Nhi Qu nghi°n ¢ u tr€ c¢c LOy t Wnasati t
L§hRNg s cho to " n b, ,08i @n25 2pnbh¥% (ht” hp€ ont
bi Wn/ L8y c¢c8t) hoHc ch”™ phon | o4i Lhn gi
C8ch n"y khtnbdlphwEdtblg§inTn KhWingn<€ ¢ tr " n
l i Qn, d,ng chly c¢ch u | ¢ c¢cln rblt |, n v
ru, ng. .. (vz d, : r.ng ngdp mHn c¢cfn n+¥€
hoHc LY ng ¢, ). Vi ¢ d¥%hg fa%ng LBh&mi Qh
n€ ¢ tr"n v'o0o nhanh hhn v"™ k&thbholtmlcp
ngdp |t
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Trong ludn 8n n"y, thay v3 d¥%ng m t

ma s8t bi/Jn L i theo t_.ng ! | € i d a ti
d, ngv LBt (WLOh_.ntm 2017 c. a JAXWnh212) L
LW | "m ch s° t2nh to&8n. Vi ¢ n"vy gi¥%p n
| € ng khi n€ ¢ biWn tr"n qua c8c | oyi
c.a kJt qul m* ph, ng ngdp | t.

H £ m x8c L nh b33bng c8§eWCViPnhkIs
manning L€ ¢ mt t[ trong c8§c t[Ardementi u
va Schneider1989] [Georgev © ¢, ng vs' ,t rlo9n8g9 Jc 8c nghi ° i
[Bunya v ,20t0}[Pgesrich,2001.Sc, hg 8, scolLd_ ng
phan gi i GBBIp L, 12€ ‘cdisiig2 X8t L nh Qac s’
gi § tr’° ¢, thwndtyLel i cstr fd nBi[hrR@vaR[Brcg n g
23.Ngo~ i ra, a§ce rtgMerynt «Naugc L nh0ooR € c
| © ph% h° p nhbltt hy .yi twii Qu , miséggve, rdgdrcg ndeo
t " ngtaomg khu vipc n@mihAm, Nyay5Fh BEg v~
c.ng s, , u20vl'6]c,, ngahshai, vZ020]lng Bo , L2011
|l udn &n s d_ng c8&c gi§ tr° c¢c_.a n L€ c
cho t€mnpng vigg bi Wn, qsoérgM& 50ngChy)ss nmgg I nh
sau( st ng L n, stisingCunfch sTrn@ mah, ntng d,
(stng DJ] vHinhz12n gc hnoh)t hbly c¢c8c gi &8 tr  n
trong cung D6.

B! ng2.2. Gia th theo phan loi maLULC

Ma LULC M1 maLULC n (s/mt?
1 Khu L' th 1 hoHc( KRl 0,12
2 Khu L® th 2 hoHc(#KH2 0,12
3 nbit tr{onTgl )l Ya 0,1
4 nblt tr” ng (GLy | ©u ntm 0,1
5 nblt tr ngnTFT)t khs§c 0,1
6 CoOy tr " ndCTN)rong nh- 0,1
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M& LULC M1 maALULC n (s/mt?®
7 n" ng(mrenC) 0,08
8 nblt cRMCEC) i 0,075
9 COy (m.GB) 0,08
10 R.ng | 8 (rmRxy) r_. ng 0,17
11 R. ng I(8R2)ng 0,17
12 R. ng IRKki m 0,17
13 - -
14 Coy tr ngnthpn LiQn 0,17
15 R. ng ng(BNMWM) mHnN 0,15
16 nblt ngdp HeNN)n, i L a 0,05
17 - -
18 MHt n<€e, ¢ ntMINO &8ng 0,025
19 Nuli tr” f@TtSHh. y s[n 0,065
20 Khu v ¢ t(nA®)tre n_a 0,16

Bl ng2.3. Gia th 4p d\ng trong nghiénau
M& LULC M1 m&LULC n (s/m?)
1 Khu v, ¢ L' th , don 0,12
3 nblt tr” ng | %a 0,1
7 n“ ng c, 0,08
8 nblt c¢cJun ¢, i 0,075
10 R.ng | 8 r, ng 0,17
15 R.. ng ngdp mHn 0,15
16 nblt ngdp n€ ¢ n, i L’ 0,05
18 MHt n<€e, c¢c tho8ng 0,025
19 Nuli tr ng th_,y s[n 0,065
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(b)Ph©n" bMasning (n)
Hinh2.12. Phan IXmaLULC (a) va sXManning(b) cva mizn tinhD6
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25.Ph€hng ph&8p Tkoui myphdg sai s

nW L&8§nh gi & hi u qul m: ph, ng c,a mt
s x8cHdHL shAi (R tuy t L°i trung b3nh (|

(RMSE). C8c ch” s n"y L€ ¢ x8c L nh ni

2 5 [ 3 (2.39)

P BT '

P
1 %T 8 /s (2.40)
B 3 /

2-3% i (2.41)
Trong L-: n {1 "t'sngls$ ibst ashihl t6daEBt h (
gi &8 tr’ trung b3nh c¢c_,a s’ li u th ¢ Lo

26.TIMWkFCh€hng 2

nNW gili quy/t le8o ®nhnilL«o&BclLHdApr AL «
v: ph€ehng ph8p | udn c¢c, thWw:

-X8c L  nh phim Vi mplg&hot 8inbor @ngyg ht §c
tri Qu, s-ng virA® tod@nygOBlbwemMbphim vi
hhnlLOwW L8nh gi 8§ ngvdepn IbhitWndHiMo kSHhfem vS ken
(Thanh Héa).

-ThiJJt I dp L€ ¢ mt h3nh t2chndg’ ¢, SgV
m: h3nh cho m! ph, ng t€hngvan§,cc pdida g uy S
t €hng tBcWsH ngth ng | € i tmnhu’ lmypg2Z@Emc|
blm? prkhiggdfAt!| _ t Kkhtu FabnkcHoa. en Db i Wn

-ni Wm c¢c[i tifln trong vi ¢ thi/Jt | dp
h™ s° nh8&m Manthebkntg: (ogn)gibannt L°d. | i u s
(LUuLC) L, ph©n gili 30 m, thay v3 s d
nh€© c8§c hgkj tnlLO®yuvQ . Vigdp d&§n o&®&an @i SVnt
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bi t cho t_._ng lo4i | . p ph, (L rt°hn ,m,ri.
| egii ap m®* ph, ng s8t th ¢ tJ] qu8 tr3nh t
n€e ¢ bi Wn t mgilpmangcéadi L Bbli nl c @y, . a Lk Jtc hd wl
ph, mgdpveln tbi Wn

-D. i u L' at Uhi3 nvh@hantbdoakwas Wn c 8 pminrh dt
2023.

Ludn 8&8n s d_ng ph<€ehng psh§pdphncg bg /n
tr°n thJj gi.i v Vi t Nam. C8c d. |i wu

ch2nh th ng, NM[mtBh&d LYYitidn odyrong ng
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CHhuNGiINH HNGC AThuNG TCEQRCATYeUT TH, Y
n. NGL. C aNn, LL N NIC DANGCA®SONG T§|VEN B’
TAYV NHBAdCB VA NGxPL TT¥IVENBIgN T NH THANH HOA

Trongch€hng nrye ¢ khi th. ¢ hi ' n m! ph,

t €hng t 8c gtihlay ncg8cl ycjulL/tn L. |, n n€e c ¢
b t©y v nh Bdc B, v° nHpadpmk, h3mli s€er
L " nh v,i s |li u quan trdc th_y triQu,
trong b«o trong khol[ng th' i m8nahn ghi«8o [T
h€ ng c¢_ at htt&hinQu.,t 8- ng v° n€ ¢ dong do
L. cao s-ng ven bi Wn b’ t ©y v nh Bdc

ttng/ gi Im cblp b«o nh€eng gnh h&unfyncecic
tthlyng | ¢ v° d,ng chly sing t i ngdp

o

m: ph, ng v pho©n t2ch cho tr€ ng h'  p b-

3.1.Kiwh "tih mo hinh t4 khu v. ¢ nghién ¢ u

M6 nh SuWAT L« L€ ¢ hi tih, ghtmiEQu  dli
do b«o v't Gsh-inQu bkihwin v ¢ tlriowrny tnthii QWi ntg hN
n3nh ,Q005]/Tuy v~ ¢, ng[Thay ,v "20cl 7nlg saya 20 2

c,ng s.Tro2a@l€T] , c 83 Il€e’ic tk2/h ht hD lanéu C !
trénva méhinh SUWATL « L€ ¢ hi  u dhHinhv v~ nmkitWms L’
c8§c trUYm thu, c c8c | € i t2nbo nvtgryd H, rk hL

8p d_.ng m! h3nh v o L8&rnh_ ogi 8simMy v& me,
do bdocatg in€© ¢ dGng do bk®@Bwwe IMhdhng tthdic
hi knWm méhinht r ong mtth_py, ng€Qa dong do b«
t" " ng Hcagosong rong kholng t h(9/2017indan hx o gD

S |1i u quan trdc t(ORMY[ pth Ume'vri g bl«®
t hdp L \BAs okseri§92017y ., i qu: LHinh2.10cvi@Hinh3.1° n
L b, v o ve@ubnWwhBHhhHobhlLt @8ndaw eB.h L an
trong k&8 t rBioQaksud (@2007) «c @®yng | . n v’ ne c
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caol " m ngdp nhi Qu tuy/n L° biWn tr°n ph
Ngh' HAm32)(. N<€ c¢c donng tnéhobltBl« @ Dblu v~ H, n

L " nh t. m ¢ n€ (sagulami tr&8chtUh_ty m@gmihduy )
n ht®nHinh3.3, t €hng 8mwd,Om.~ 0, 7

103°E 109°E 114°E 119°E 124°E 129°E

16°N

103°E 109°E 114°E 119°E 124°E 129°E

Hinh 3.1. QuuU LU 0 cva bdo Doksur{9/2017
[https://agora.ex.nii.ac.jp/digitatyphoon]

A

Hinh 3.2.¢ nh cl\p ngop IAt don ac dang va séngh trongbdo Doksuri(9/2017%:
(@tiCatHi, HiPhong, (b)ti HHiHou, NRBhhMc)RiS m S Thanh
Héava (d)ti Coa Lo, NgtMAN

((@), (b): https://www.nguoiduatin.vh/arhuongcuabao-so-10-cactinh-duyenhai-bacbo-ngaplut-204339095.htm
(c), (d): https://ltienphong.vn/baso-10-canquetmientrung-it-nhat4-nguoichetpost976535.tpp
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g-O.S log
B =1
= -1 - 05 Z
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Thoi gian (gio)
(b)H, n Ng<€
Hinh3.3. D a oi nglinxc at _quan toc, thvy triZu v ac dang4 i
HonDu(@vaHorNg( b) trong c(92017p «0 Doksul
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n" i v, i Wi tThm_ a! kdt KO Bahicblp B u TC,
v’ M!'i (ha¥ hyg B, Nt ng mRMOn pv wrig M ii trro
| dp blfn LY clofmhesd «l gingdp hli, wilutddni M,
s dohnug i s” i u InBu hi3@ hn gMItKkREn hl 1t ot&§hi tl
sbng Ma va SC trén séng Chdigh2.8vaHinh2.10) , | " m Li Qu ki ~n
mo hinh SUWAT.

a) Kiwh 'nh v ith ytriQ

Ludn &8&n s d_ng s~ |li u th_y triQu d
vin H_ & mMblmHyn Ng€© LW ki mWATnhr mhghht
th, y. tBiQu3ng s~ LiQu h,a L€ ¢ t2nh t.
ntmbatGidm m@iiréndohgantkh2 t € ng th,y vin qul
tin cdy cao.

Trong m* h3nh, h" s nh&m L€ cM& d,
h3nh cho ph®p s d_ng h" s nh&8m |~ h=?3
theo khtng gian. M! h3nh cing chonpgh®p
h' s’ nh8m km8chnhgumtnW3khW | udn 8n s
s, 0R”s0L"i v.,i c8c miQn t2nh t. D1 L /n
s d,ng h" s nh&m bi/Jjn L i the®& khtlng

K/Jt kg uwNm nt@rHinh3dv ™ th ng BT rmxahost hbly
ml h3nh SuWATh_ ny!ktpgit €higt 3 t rt Yo ntgl ik Buwk nv

T ravngt hdy trénHinh@d4clT ng nh€ c&§c d. |i " u v
L Whantichs o s8nh ° nch€ nig. ¢n@Vic dauinyg vQ m ¢ gt
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(¢ H, n Nge€

Hinh3.4. So sanh xc  act thvy triZu mo phyngtp mé hinh SuUWAVa phan tich
LZu hoatitt mHOonDu(a),Sm S_ w " ( IH) 1hc) tiugg 9/2017
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b) Kiwh ' nhmo hinhvy i _rc€ing do bdovamc _nc€ngc ng

TrénHinh35ab t hW hi ~ nk Jlstotifst@invh igis "a | i u g
n€e ¢ ddliotgdi tr4YYm H, n Dblu v° H. n Nqa® tr
h€ .hgdn &n khtng I bly s~ |i u tiHe ¢ rdend

v: m ¢ n€ co tt thig lcOynwgquan tr dc m gwon<€e c
01, 07, 18h &®BRggndv " tr°n the€e c ngdm
hdn c¢chJl nhblt |7 trong tr<€ ng h'  p c- b«

Saigis. a knjt pdwhogudrmW mdE[m3dtnr&mh gi §
chungc ho thbly m! h3nh m! ph, dohdok hi§ gait i
ne, c tdidn g2l €0RM. B0 s § n Hpt@riHinm3.5ébic ho t hbly n
dOong t2nh to8n ctsaw meE yngl4 hi,A 8nnggoHBIp nt
khu v, ¢ xung quanh L " nh n€ ¢ dong tYi t
dong do s-ng ch€a L€ ¢ t2ntohiodansom@fwngl
V. ch€ea L€ ¢c mt°ph|] €gi LFYnkhH_c- L, phon
clng L« L€ m tQscdpght dkmhgic g nh € ic§ L[nh

L phon gi[i | € i t2rkimvac i ng20H), [Ehaikit b
cC ng 2#7),
1.0 ~
0.8 1 ©Quan tric
—M6 hinh
E)
(@]
E
k]
Y
:g
Z 02 °

_0.4 T T
9/14/2017 9/15/2017 9/16/2017
Thoi gian (gio)

(@)H, n Dblu
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J

O Quan tric

—MS6 hinh

Nudc dang do bao (m)
e e
(S oS =2 =] =]

e
=)

0.2 4%°

-0.4 T T
9/14/2017 9/15/2017 9/16/2017

Thoit gian (gio)

(b)H, n Ng<€

Hinh35. So ac8édngdomdotinhtoanhg m! h3 ndcdamgpvap !l e

- 3
| i

songd¢iHonDu( a) v~ H, n Ng._ ((®/3017) r ong b«

TrénHinh36ab t hW hi n s so s8&8nh gi_a kIJ

u quan trdc m ¢ n€ ¢ t ng h  p tUi t

stng Qulfng Ch®©u tr°n stng M« trong th’
H, n Dblu v™ H,n Ngy,tdioQunlv phnpe#gnh3#oOng
vaHinh35 t<€hng L i s8t v,i th c¢c tJ] n°n kJ
khg t°t so v.,i s |i uHaghBsdp,tsec. sV, vQt
m ¢ n€ ¢ LYt L " nh v~ gi8&8 tr | _.n nhblt
| " ch pha c¢c.,a L°"nh m c¢c n€e ¢ ch, yJu do |
h3nh ¢c- thw b € ¢ | € ng thblpshmhg o
tr3nh n,i suy s~ 1li wu, d%Xn LJn n€ c¢c dOo
Ngo i ra, ma aa®achggdiiCht@udnc , n b chi p
ph_c¢c tUp gi_.a stng v~ biWn. Trong nghi
bJng | €u |1 € ng theo th i gian, Loy |~
L, ng | ¢ bi Wn. ni Qu nn'g, cl «d @n g,qusa nsg Lp
sébngn©y | m, t hUn chJ] nh€e lt¢[al®anglL @ cd
s., ]lTm20ti/Jt vQ c8B[MAi s thW hi n tr
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© Quantric ——Mo hinh

P
N
J

S
i

-1
-1.5 T T T T T 1
9/12/2017 9/13/2017 9/14/2017 9/15/2017 9/16/2017 9/17/2017 9/18/2017

Thoi gian (gio)

Mure nurée tong cong (m)
(=]
N

(@H, n Dblu

o Quantric ——Mo hinh

._
ih = ih M

=]

-1
-1.5 T T T T T 1
9/12/2017 9/13/2017 9/14/2017 9/15/2017 9/16/2017 9/17/2017 9/18/2017

Thoi gian (gid)

Muec nude tong cong ()

(b)H, n Ng<€

o Quantric ——MOo hinh

et
th
]

—
— Ln b i

=
o tn

-0.5
B o S E e S At
9/12/2017 9/13/2017 9/14/2017 9/15/2017 9/16/2017 9/17/2017 9/18/2017
Thoi gian (gio)

Murc nude tong cong (m)

©)Qulng ChOu
Hinh3.6. So sanh xc  ac tYng d ng trong bdo Doksuri (9/2017):
@HonDu, (b)) V¥ (chQaNgChau
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c) Kikh ng

nW ki Wm L nh
bdo Dolsuri (9/2017)[ n h
uy Wn nDuwgB t kbmg

(SIO)di ch
L€ ¢ t hu

(Hs) t m1?

t2nh to8§n v~

khg tHitnsdaao s -

20

40

200

18°N
Thoi gian

9/14/2017 9:00
9/14/2017 12:00
9/14/2017 15:00
9/14/2017 18:00
9/14/2017 21:00
9/15/2017 0:00
9/15/2017 3:00
9/15/2017 6:00
9/15/2017 9:00
9/15/2017 12:00
9/15/2017 1500

Hinh 3.7. VItri quu LU 0 phao SIO trong #i gian bdo Doksuri 20179/2017)

hi mv, i séng

ml

t fHINh3. 7. W s o s 8nh
TrénHinh3.8vaHinh3.9t hW hi  n so Is8n$ongkJ/jtn ghiga
tr dc t.

h3nh v

1
=

x

ng

H

s" |li u

h€ nguams tidcut Ui
B blc i

guan

gi an

C - ngh@&a01lT)r ong

1 g 8 |

19°N A

N

~ 9h, 14/9/2017

00h, 17/9/2017

I

—i

a0 106°E
Piém Kinhdo
P01 106.76389
P02 106.72327
P03 106.70840
P04 106.69322
P05 106.67507
P06 106.65524
P07 106.61893
P08 106.54951
P09 106.47365
P10 106.40719
P11 106.35680

20
1do
19.22507
19.23567
19.21423
19.15062
19.07239
18.99683
18.92365
18.86193
18.80975
18.75905
18.70745

40 107°E

Thot gian DPiém
9/14/2017 1800 P12
9/14/2017 2100 P13
9/15/2017 0:00 P14
9/15/2017 3:00 P15
9/15/2017 6:00 P16
9/15/20179:00 P17
9/15/2017 1200 P18
9/15/2017 1500 P19
9/15/2017 1800 P20
9/15/2017 2100 P21
9/16/2017 0:00 P22
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20
Kmnhdo
106.33406
106.32944
106.33754
106.35778
106.36808
106.36353
106.37667
106.39600
106.41882
106.44435
106.50366

Vidé
18.65877
18.60995
18.57753
18.56274
18.54833
18.54915
18.56874
18.57912
18.56093
18.51939
18.48362

b«o

b«o

h3nhl S8aWWAT$ - hgohgomy
trdm H,

miB [pBgd, algo t th WbIYS und Th 3d m p h,

D«



Hs ()

Hinh 3.8. So sanhi cao song -

8.0
7.0

5.0
4.0
3.0
2.0
1.0
0.0

|
9/14/2017 9:00
9/14/2017 12:00 28,

. |
9/14/2017 15:00 28

.o .
9/14/2017 18:00 Toom

0/14/2017 21:00 'H—

9/15/2017 0:00 T
o) —
9/15/2017 3:00

B Quantric EMb hinh

]

9/15/2017 6:00 EE—

I
S

9/15/2017 21:00 :

. ]
9/16/2017 0:00 Toom

9/16/2017 3:00 22"
9/16/2017 6:00 228
9/16/2017 9:00 T2
9/16/2017 12:00 73
9/16/2017 15:00 73"
9/16/2017 18:00 T

. I
9/16/2017 21:00 =

. I
9/15/2017 18:00 |

9/15/2017 12:00 =

. |
9/17/2017 0:00 =

PO1P02P03 P04 P05P06PO7POSPOSPI0OPI1 P12P13P14P15P16 P17 P18 P19P20 P21 P22

0.0

tp phao SIQrong bdo DoksurR017

O Quan tric
=—Mé hinh

9/14/2017

9/14/2017
Thoi gian (gio)

9/15/2017

9/16/2017

n g h @md hintfonduan toc

Hinh39.Sosani cao s - ng cpmomighhv@dquanthic2 n h t

tittm H, n troNggbao Doksur{9/2017)

C8c ch”™ s’ BThBdgcgh ok °t2Htliyfo,ngR ¢ cao L~ i
tri QuUuo(049%1 m c n€ -0,084hgvE, 8gNOGOchB Wn
thbly m: h3nh t8i hi n khg& t t c[ ?mUtc n <
gi 8§ tr t-ObBIF8HhhmhEh,g7 ¥ Xn m ¢ k0% t t
L i v.,i th_y triQu, n€e ¢ domhg53ol bikov vi
Sai s n”"y | nh, swmgat%ii h<e Ic. lOnga do§ c
10 %) Cg&§c ch” s° RMSE c¢- s. ch°nh | ch
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H

qul m* h3nh “n L nh, khtng xublt hi n ¢!
Nh3n chung, kJJt qul m! h3nh thi®°n th

L« ph©n t2ch ° tr°n, c¢c- thW |Ii®°n quan
0,25 L,, ch€ea phln 8§nh L¥%ng ph©n b" kh
nhblt | ¢ lghu wdnh trong b«o.

Bing3.1l. CacclesXL 8 nh gi 8 m! h3nh

\ , MAE RMSE

YJu t T°n Tr R (m) (m)
H.n DE 094 0,13 0,16

Th, y SFm SH 091 0,13 0,16
H.n Nd 0091 0,14 0,17

N€ c ¢ H, n DE 0,71 0,13 0,16
do bio H.n Ng 0,78 0,12 0,14
H.n DE 094 0,17 0,20

'\t" Cn "' 'H. n Nd 090 0,18 0,23
 "ourng 0,89 0,25 0,31

H.n Ng 094 0,17 0,20

Songb i W phag 10 0,95 0,53 0,79

VQh@enthdok ht ng gi an dobid _nre, rch &itCsong co
nghlgan nhblm?! RAt nguf HWh340c hno ttrhoblyg s. ph:
di . n bi.JnN€hc cd@n]g | . n nhblt LYt kholng
H.n La v’ gilm dfn,v QQétprh®na H n bDBWNn pPRG
gianlca@a s-ng c-chgfoa%nhgn xwdnbitg fmg H, th,
L/Jn do@& igfln H, n Dblu.
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0.0 05 1.0 15 20 o 1 2 3 4 5 6 7 8 9 10

Nudc dang do bao (m) Chiéu cao séng c6 nghia (m)
Hinh 3.10. Phan Xkhéng gian ea arc_dangdo baolan nhrt (a)

valicao s - nganaht n(gbth)o at rfong (2¥2017) b«o Dol
L 1 ctinhBbng mé hintkXhi p ac dang va song

C8§c so s8&nh v" L8nh gi &8 ° tr°n cho t
L i t°t di.,_n biJjn th_y triQu, n€e ¢ doncg
khu v. ¢ nghi®°n ¢c_u trong th i gian b«o

N, i dung tliuBm tsh€e ot rcd,nah b "y vQ t€hng
L ng | . c “ " khanyg, Ei @§gmhkbhe mgoc, a chin

ven bi Wn.

32.4nh "hg& atehng _ta8hcytrgQi, s - ngdangdoba& i , L
Il n nc€ d ©n gcawsong lven b tay v nh B B

C8c nghi°n c¢c. . u tr+€e chh@y t8k, ywysdhopi Qb [
van€, ¢ di@oachoccdtohn Ib«ob_, s[NgWy fih_Bgc vig s, |,
2016],[Thuy v~ ¢, ng w. ,v 2 &l hlgn. s[ m@hPRALgvVa, |
[Thaivac, ng205].00 yld®Byn ht @§h8g t 8c gi _ wa tmeyc t
dong dol bax® me€ic doOng oftnhs Jig LtelE&ryd Bimdc
hhn LHc bi t bi/nrdng &hidomdmh/ $ixUubihd
hitnong {IFECRARI.| ai
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C. ,thmvt s° wvbln LQ cfnTebe®gct&8hlgil] ac
ne ¢ dong do b«o, L,lbé . mi rta In(®) L ctaho/]ven i ao
s-ng Vv~ do®iochawnl i nh€e t hv] on " koltamideu cb «
L th,y triQu cao?

nwW gi i quyl/Jt nh hnggnayg@u thdpi tlhtugbgh gidn
t8§c gi. a s - rgbic i rcéec BEad ©O©nd c 8¢ @ha:t h_ vy
tri QuiQuhBipn,g b3 nh w'enttr@iyBdwc wlhong qua m,
caick” c¢ch bl nsm? doun.g bEpDoksuri (2017)laqu: LYo Li Wn
gOy ra n€ ¢ tWdonyg mhbthi «wir oagh k hiirong cae
k" ch blnecre ngh,Lng.,b«o L €c bmitchuayb«o it di°n
t r € c¢ Kk hiHinb3dD,trdng ki bact h(a rk hs§ c baeDoksuri(9/2017)

L €'gic” L nh.

3.2.1. Cakldh ' n md phyng

3.2.1.1.KIéh ¥ nvZc yn gi bBo

K ' ch bln vQ c¢c€ ng L A Bpmg Lve ic & hk Jcth

s, thay L i kh2 §8p t WHinh31l®m tbr«wong Lgi aki cl
(EXPO5) |~ tr € (/2017 hpdtb«o Doksur i

C8&c k' ch bln vQ ttng/gil[m clklip2 b&p
tam baoc | ko Doksuri(9/2017)v, i b6, kPa trong kholng |

ng"y 14 LJjn 06:00 ng”"y 15 th8ng 9 ntm
hPa L€ ¢ th, ¢ hi n | Fn | ® tVa " ak |cYicrhbdfiRr
Exp02,L gi ' m khla28%Rkat t © B 8 b é&Dokswri(9/2017)(955
hPa) trong khol[ng th i gian t_. | %c 06:
2017, trong khi trong Exp08 (si°u b«o),
nady,cdk  ch blm«cov Q€ btp t Ubhaw. L NigtankbBFcdcg p t
t ham sc_ a hbS«col ®o& s@ir.i nguy®°n

Nh€ vhHgop thang cibhgQuy /Jjt Ble'amlti odifg, 18/ 2
cack = c hbads[En - ng v, i ¢ 8§ Expelblp blpaxBEXpPO2{ tBlps d W0:)
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s€€hng L€ehng vk ic HExidB(ne iblip ExOn() ¢ blpva ExpOp
(cblpl 13«0 nhik tc hExpdb(nmElpva ExpQ7( c blpla #6 )
nhi t L. i r blfcihyvaBpO9( c BEpt | 20v8)g L €blieg Vv . |
b&o.

Thoi gian (6 gio)

10189/10 09/11 09/12 09/13 09/14 09/15 09/16
1000
o
£ 4 /
o 990 /
5] { 2
2% Py
2 \ Thfy q Oi ap
‘S 080 é suat tam bao
‘o )
) ]
= I
3 {
3 970 ‘,
O '.I )
= "- 1'

960 \ |

950

Hinh3.11 Ap sot tam bdo Doksuri va minhsakhd ngthyi  gi a Nkhidgpay L
tam bdo (tyi g i @ khi B8 Doksur{9/2017)LYbi vao cac Ih Qd ng Triva
H" T dgttpk:/fJagofa.ex.nii.ac.jp/digitalyphoon].

B! ng3.2. Danh sach kh 8 n vZ& p baothyc hivh mé plvng

T ¢, 4i[m ap skiltd tam (hPa)
Th i Exp0l1| Exp02| ExpO03| Exp04| Exp05 | Exp06| Exp07| Exp08| Exp09
gian ChHb9O | CHP10 | CHp 11 | CHp 12 | CHD 13 | Chb 14 | Chd 15 | CHb 16 | CHp 17
Bao B&o nthh B&o il mthh Siéu bao
2017/9/ 17
13/00:00 1171 (906
2017/9/ 17
13/06:00 7117 1 (90g)
2017/9/ 17
13/12:00 7117 1 (90g)
2017/9/ 23
13/18:00 23 | 23 | (900)
2017/9/ 33
14/00:00 e e (980)
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T ¢, 4i[m ap skiltd tam (hPa)
TH i Exp01| Exp02| Exp03| Exp04| Exp05 | Exp06| Exp07| Exp08| Exp09
gian CHbO | CHP10 | CHP 11 | CHp 12 | CHD 13 | Chb 14 | Chd 15 | CHb 16 | CHb 17
B&o B&o nthh B&o i mthh Siéu bao

2017/9/ 43

14/06:00 36 | 36 | (970)

2017/9/ 58

14/12:00 38 | 48 | (g55)

2017/9/ 58

14/18:00 38 | 48 | (g55)

2017/9/ 58

15/00:00 38 | 48 | (g55)

2017/9/ 58

15/06:00 38 | 48 | (g55)

2017/9/ 33

15/12:00 21127 | (980)

2017/9/ 17

15/18:00 712 (996)

Ghi cht:Exp05:K "~ ¢ h B&o Daksuri(9/2017)
3.212KldhdnvZph_ _ ng phkgp m! ph
To"n b, 09 k' ch bln vQ cblp b«omdl € c

ph, ng n€ ¢ d©ng v~ s-ng trong b«o v, i
(khlng x®t w,_ ii )s -mg p(hk mig m* ph, ng n€e, c
do b«o (khi m! ph, ng s - ndpoct[r oOn3g pbh«ao )t,h
thblp, trung b3nh v° cao. Trong tr<€ ng h
thanCbse, a Honda v~ Mitcdngyhsdb) (2%€8Be) st r d
trong tr€ ng h  p c¢c- Gpbh bthp, o, vcong- sgn
th de6 (2’ ng sublt b. ¢ xY do s-ng tz2nh
s d_.ng. d49nh h€ ng c¢c_,a t<€hng t8&gc gi. a
kh&§c nhau L€ vé HKiim®nDHu,a H Ui N & bal, nr
n"y L€ ctrénHinb21éciVin ¢ | a ch n H,n Dblu (E
H.n La (Bdc Trung B, ) LWtlLhgtiy idQu,n Lc hao |
h3nh d4ng L€ ng b kh8&8c nhau v" c¢- <ch?®
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b«o L€ ¢ |, ,a ch n, trong L- H,n La c-

n

L Dhing tin vQ c8&8c wkliehhig @nct2nhW RIE
n, c@oc ndOng Ldmad «o- wg ¢c- nghoa tron

L€ ¢ quy €© c¢c nh€e sau:

AN€ ¢ don(g do:nb&oc hmingp b Jn gichim? p h3 oh

X®t LJn t€hng t&c n+@€ cda@non gabl @ -cng
L, gi Bpoong&®&r) , . ng sublt gi- € ¢ t2n]

vaogibvasong0Q v~ | . ¢ s-ng do _ ngi)sublt

AN€ ¢ don(g do<€bmlo ph, ng b Rhdngtiamt™ ph,® nh

b, qua t<€ehng t8c n€e, ¢ dOngnv ' vs-ngg

sublt gi - t2nh-Mtdu@su(¢). ¢ cln Honda
ACh°nh | " ch n€e ¢ deng do0 .hi u _ng
An cao s-ngOic- )nghm@a gh, ng b3ung m?
L/n s, tehng t8c c¢c,a n€e ¢ dGng v~

An cao s-ng®Ot- n)gchom® (ph, ng b 3tichg mt?
h® p, b, qua t<€hng t8&c c,a n€ ¢ donc

ACh°nhlJcamh s-ng ¢- nghoa d®© hi- u
"Oi
nWkem xétln h * g€ aphath y triQu Jj. _rc@ng do bdo, m6 hinklk
h pvakhéngth p t & njhm ¢ _rc€ y triQu thg, trung binh va cao

3.2.2¢ n h &ehg cvaphathvy triZu LAn  oc dangva song trong béo

nWhghiénculn h " mg€athytriQulUh L Baoga s - n gc dangdon €
b&o trong khu vc nghién cu, 54k ch bin mé phng L. ¢ ‘& th ¢ hi n cho 9chb
b«ob (B[ng3.2)v = &ili@ baphath, y triQu: th y triQu thib, th y triQu trung
binhvathy triQucaoT r o ®,gaod m27kchidns d ngmé hinhtichh p .rc€
dang va song va & chblns d ng md hintkhéngtichh pn & dang va séng
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3.2.1.1¢ n h emg wa phatlvytriZzu Al oc_dang do béo

Hinh3.12t hW hi  n dih n Hicaotch®oc doOng t U
H, n Ng€ v~ Hk nc HEabdlh9i, w €Glsibjup«ondt vbi v~
| i Qnphat hhay tri Qu. , C- thweah blyom Gado b«o
phat h_ y tri Qu t phbtph_vy ttrhib@u nchabtt. "Nguy ° n

ngh ch L[fo gi_a L, s©u c¢c_,a n€ ¢ Vv~ m c
hhhi u _ng s-ng d7i trong vVv?%¥%ngknnge, |lc® nnitr
Li Qu ki " n gi- kHKinng W’ ic vigeskc€ dc@mw@ 81 . r

trongphat h, y tri Qu t mbh32mvan28nef @i | H, A, RBlu,
v’ H,n La. V'ko cthh® bExp®OtibWoo fa ,t £ 10magi
tr°n bQt %kt Hbm WRbIu, H, nt Slgkegrv " h @ nis, ILa 1
28,3m/s va 40,5 m/sS kh&ct c_ al ne, chh®@nigryo ntgr i Qu
binhs o phatih_ y tr i Qm, 0d6mwa0,32mt0€Hon2gt Yingd, n DE
H.n Ng€© vS Hkm§dabi t n"y trong pha th,
cao la 0,0am, 0,33mva0,64m t €hng _ ng t Yi H, n,DBIly,n F
hhn so v, i pha .TrénHigh3.13t ih @uphi@ nm nbg” bkd nthn g
ch°nhn® o hd©ngrbong khbBlh bb«on Enxp Opdtphln g b |
th,y tripuht pblpMivQuclkaoh | xundquanaHon lmh blt
(gfFn v tr2 b«o L~ Db,) Wtcagi h® dfdong@® |
nw xem x®t [nh h€ ng c,a pha th_y t

t2nh to&8n s ch°nh | c¢ch ¢, a n€ ¢ dong |
t hwW hiHinm314, r tmwong L - :
A APS(HT)PS(MTY: N+<€, ¢ d©ng | . n nhblt trong
dong | . n nhblt trong pha th_y triQu
A APS(LT}PS(MTY: N€, ¢ d©ng | . n nhblt trong
n€ ¢ d©ng | . n nhblt trong pha th_y t
C- thw t hBBSLR-BS(MT®I]YEc, ha v  tr2 |~ t¢t
b«o ttng, t. k' ch b[n ExpO0O1l LJ/Jn k ch b
nhi gfn t©m b«o nhblt, trong khi c¢ch®°nh
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nh blt . ARASHIT)-PSMTY, Xxu h€ ng t<€hng t nhe€e tr
dong | . mMPSELAMISMTOVE® gi § tr " tuy t L~ i, t]|
k" ch bln Exp09. KJ/Jt qul cing cho thbly
| © cao nhblt tYi H,n La v~ ™ thblp nhblt t Ui
T4i H,n La, trong ExpO0Ol1l (b«o nhi t I
ba0)APS(HT}PS(MTY (vaiPS(LT}PS(MTY)t ‘©h n g -0,0@ m (0,0 m);0,20
m@©,22mvad, 32 m (0,32 m). C8c gi 8§ tr L-

(10, 6%) v° 8, 1% ( 8PSAMI)/PS(MT) ava (PSS ( HT
PS(MT))/PS(MT)].
1.5 4 2.5 A

—Thuy triéu thap —Thay tridu thip

—Thiy tridu trung binh 7 —Thuy triéu trung binh
—Thuy tri¢u cao ] —Thuy triéu cao

Nudce dang do bao (m)
(=]
wn

Nudée dang do bao (m)

0.5
0 -
0_

-0.5 T T 1 _0.5 T T 1
9/13/2017  9/14/2017  9/15/2017  9/16/2017 9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thoi gian (gio) Thoi gian (g10)

(a) H, n Dblu (b) H,n Nge¥

wn
)

— Thay triéu thip

I

1 — Thuy triéu trung binh

4 —Thuy triéu cao

9%}

Nudce dang do bao (m)
— [\]

]
I

-1 T . .
9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thoi gian (gio)

(c) Hon La

Hinh 3.12. Chi£i thyi gian van ac dang do base ryng h p Kidh 9§ n Exp09 (siéu
b « oY)bi vhophathvy trizu th' p, trung binhvacasi  b@n: L i
(@HonDu,(b)H, n N dc)HowlLa
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105° 106° 107" 108"

Kinh do
0.0 0.5 1.0

Chénh léch nudc dang do b3o Ion nhat (m)

Hinh 3.13. Phan IXkh6ng gian ea chénhM h oaadangdo baolon nht
trong kich 19 n baoE x p OY8i vaophathvy trizu thv p va triZu cao

0.6 1 ——Hon Dau [PS(LT)-PS (MT)] --a--Hon Déu [PS(HT)-PS(MT)]
0.5 { ——Hén Ngu [PS(LT)-PS (MT)] --+--Hén Ngw [PS(HT)-PS(MT)]
0.4 { —e—Hon La [PS(LT)-PS (MT)]  --s--Hon La [PS(HT)-PS(MT)]

03 -
02 -
01 1 X .

Chénh 18ch nuéc dang 16n nhét (m)

0 1 - - -. a
019 “TTUTvhke T e S — o—
-
'0.2 T TETEe—a oo
e
-0.3 1 T o
_0.4 T T T T T T T T 1
— ™ o <t = O =~ o0 D
2 % % % 5% 2 % % %
= % = < RE2 = = ® =
=8 = 58] 28 o) = 23] ~ =8
HA
-
Kich ban béo

Hinh3.14. Chénh M h aadangdo baolan nftt i Hon Du , H, n
La trong cac kéh 9 n thvy triZu cao va thy trizu th p
so \ai kléh i n thvy triZu trung binh
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T-m I'4i, [nh h€ ng c¢c_,a pha th_y tri

khi ¢c€ ng L, b«o mnh I °n. Ngo~"i ra, k
pha th,y triQu t,i neC8cdkAg dol bmoyspgfl
nghi°n c¢c_ ., tu € g L@ ¢ nlng v~° ma s§&§t |
chi ph° i t2nh phi tuy/]n t2nh ¢, a qusg§ t
[Kim v™ ¢, ngldieger2008fk.. wg tag i,Qu2@xl2][.nhT
kW t. i n€ ¢ dong b«o khi b«o [INguby, nv Bo

Th,y,.20€6hg t8c phi tuy/J]ln gi_a th_y ¢tr
dong do b«o LYt gi § tr  c.c LYi Kkhi tri
t"ng c,ng vXn m ¢ nguy hiWm [ Nguy, n
2016], [ Guoo2s.ChTtnmgl sch ”€ ¢ dong do b«
th.,y triQu thblp v° cao kholng 2% trong

Q

(thang s. c gi - Beaufort) L’ b v o b

th,y triQu trung b3nh d "c_1la 8ngrhi °tnh btp uh
c, ng s, ., 2017]. Trong nghi°n c¢c. u n"y, {
8,1% L i v.,i tr€ ng h p si°u b«o (ExpO!
hhn rblt Cfmi Qwu 1T r Jng ° pha tri Qu cao,
b«o L~ b, v' o pha triQu thblp, nh€eng °~ ¢
v, ¢ nghi°n c¢_ u, m c n€ c¢c t ng h'  p vXn

cao. Tr°ningventc t@yBdw mh , L« c- nhi Qu t

n€ ¢ dong thblp nh€ng L~ b, v o pha tri (
3.2.1.2¢ n h emg wa pha thvy triZu LA séngtrong béo

T€hng E&8nhhmegh §he€pmag hcyatn@® Qu dOng do
trong phfhm theC@magh. v tri Qu | °n s-ng L€
s§nhkhashi c tlacao s- ngl cn LnggHito d 2 n Iphat b § g
tri Qu t hblPacaocHIMalghbd3nmibly sl chloag: - hgi ce.
(Hs) t4i H, n \tai Lk «Exp0d fEdp0osiva Bxmp09 trong cac
phat h, y triQu thblp, trung b3nh v° cao. K
L cao s-ngl _ anhbihgltkda bwbat b ybt van@Qohelao
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trongphat h, y t rXutQhn/J tyh Big€ ¢ v phat h§g¢ tr nQuc)
dOng dophbxno tl2«ch "V2pbdae $rAg c- nghoa c
Latrongp h a tt rhica@la 1,69m, 3,16m va 3,89nt €h nngg kv .cih b [ n b

Exp0l1, ExpO5 va Exp0D o v dy, chi Qu cao s-ng

Vv on

|  n b°i L, s©u c, a n+$, caosohgtrong hiaWmrmb o
caol . nhtrongp h a tt thi Qladdtiongphd h, y ctami Qu s ©u b
hhn diXnmtgiifm ma s8t L8y khi s:-ng bi Wn

ne ¢ Phiomg.b"~ cthéad 9 - rcdh . cn- gnnhgetok™ ch bl n
(Exp09L" b pha” rhica@whp h a ttrhi @lp W MHinh3d6cho
thelg°enh Imheh | ° khu v ¢ gfn H,n La v
2 1 ‘ 35 1 .
—Thuy trieu cao —Thuy triéu cao
—Thily triéu trung binh 3 1 — Thiy tridu trung binh
1.5 1 —Thily triéu thip 2.5 { —Thiy triéu thip
z E 2]
e A5
0.5 1
05
0 T T 1 0 T T 1
9/13/2017  9/14/2017 ~ 9/15/2017  9/16/2017 9/13/2017  9/14/2017  9/15/2017  9/16/2017
Théi gian (gio) Thoi gian (gid)
(a) Exp01 (b) Exp05
45 - .
4] — Thuy triéu cao
35 —Thuy tridu trung binh
'3 | —Thiy triéu thap
E25 A
z 27
1.5 -
1 -
0.5
0

9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thaoi gian (gio)

(c) Exp09
Hinh3.15. ni caos - ng c - 9) thep lthy gian (i HOn La trongkldh B n bao

ExpO01 (a), Exp05 (b) va Exp09 (&Y bi vaophathvy trizu th p, trung binh va cao.
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21"

20°

19°

Vido

18"

105° 106" 107" 108"

Kinh do
0.0 05 1.0 15 20

Chénh léch chiéu cao song c6 nghta I&n nhat (m)

Hinh3.16. ChénhM hi cla 0 s - n g anahttrangkftplan Ekp09
LY bi vao pha thy triZu cao va pha thy trizu th p

inh h€ ng c¢c,a pha th_y triQu | °n L,
qua ch°nh | ¢ch gi_a L, cao s-ng c¢c- ngh
tri Qu cao so v,i trong -PWaMih)yvirtQant
tri Qu tthrbpngoptlva it h, y t rARVQUMT)r)u ntgr dord gn h9
cblp b«o, L €Hoh3dl?m WKRHt gufreho thbly t Ui ¢
Ng€e v~ mPWMHTPEWMT)Yoc - xu h€e, ng titng dfn kh
trong khifPW(LT)-PW(MT)oc - xu h<€ ng ng<€ ¢ | 4i. T4Yij
s-ng c¢c- nghoa | . n nhblt gi_a tr<€ ng h’ p
th,y triQu cao v° pha th_,y triQu trung
ng v, i s, t hayPWHTIP W(QITP AT PW(rMTIm ][ (I £ n
15, 9% v~ 13, 3%. Tuy nhi °n, nh_ ng kh§gc
H, n Dblu trong tblt ¢l c8c k"  ch bl[n cblp

s-ng |7 L&8ng kW tU4ji HL,@ ng,linhd, a& -b<wo .n¢
n"y ph% h>p v.i m t s° nghi 2009 va[Mavat r €,
c, ng s, , 2024] . n. cao s-ng ¢c- nghoa t
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Ln L, cao s-ng tktng v~ m ne, ¢ gilm
2024]. Trong tr<€ ng h ' p m

c
C n€ ¢ cao,
l . n hhn 20% ° m t s  v¥%ng s

o Vv, i mi h3r

1 7 --a--Hon Dau [PW(LT)-PW (MT)] ——Hon Dau [PW(HT)-PW(MT)]
~ 0.8 | --*--Hon Ngu [PW(LT)-PW (MT)] ——Hon Ngu [PW(HT)-PW(MT)]
--e--Hon La [PW(LT)-PW (MT)] —e—Hon La [PW(HT)-PW(MT)]

g
S
= 0.6 A
< _ e
£ 04 i
1%}
T 0.2 4
= : ‘ -
@ 09 e
- e
€021 o T e PO
S | T ... T -
0.4 - B St L gRDEs T D .- o L . -
0.6 T
— o e < = o [ *® 2
= S S S v & S = S S
=3 = =% & 3 =9 =% [ [
] = = ] 2.2 < = = =
Sa) 8a] Sa| Sa| =3 [§a) 58] 8] 3
b A
S
Kich ban bio

Hinh3.17. Chénh Mhli caos - ng c oannhhgthilgdaD U, H, n Wag_
Hon Latrong cackliéh i nthvy triZu cao va thy triZu th p so wi
kieh 19 n thvy trizu trung binh

Theo k ch bln biJn L i kh2 hdu ntm
(nay |'" B, N'ng nghi " p v" M!'i tr<€ ng)
v, ¢c nghi°n c¢_ u d. ki Jn s€ dong | °n tror
L'i Wm th, yaot,r ikQu Ih“nmp cow. i n€e ¢ dOng, s-r
v o L blt ' 1 Qn c%ng v, i nNQn m ¢ n<e, ¢ bi W

.t v° ph8 h,y c¢c8c c¢c*ng tr3nh ven bi Wn.

3.2.3¢ n h ehg owa séngtai n _ac dangdo béo

nWhghiéncu t ®gc¢cal s - n g cdarfgdo bdoaip h €hn @még8 n v
hinh s d ngmd phngl ‘& thi} k/J] L md hinficé va khong tich'rp v i song,
t ¢ | "'ngh pkigdngtichhp v iséngs€h qua ngswib ¢ xddoséngva, ng
sudl bOmHbdo séngHinh 3.18thwhi n d ang thdb thi gian ¢ca . rc@ang do
bdotlHonDHI, H, n Ng€ Vv}qu g phnglthechai méhini « n ° u
“tréenv " ¢ hmy h p KN baoExp09l” b vaophath, y triQu trung binh.

78



N€cdangInnHitYHonDEI, H, n Ng© Vv d ndHméminhicah xk hi s
v, isonglfn " t1&1,27m, 2,14mva 3,96m, t r o n gdarg hninhErkeEmo
hinhkhéngtichh pv, i sénglfn "It 1&1,04m, 1,71m va 2,70m. Néi cach khac,

k hi 2 nthgtalséngn & dang do bag h ntiL ‘& khut hd @23m

(18,09, 0,33m (20,3%) va 1,26m (31,999, so v i md hinhkhangxét t i séng b

qua | c dn ph thu c vao song vang sl b ¢ xddo séng gay naT4 Hon La cé
chénh'lchn & dangdo bdo Innhdl v 3 L :an gs -gn g ¢ uéhgolo bdoe

I n hsaginhng nhi k.m&c.n "Xu OKh génkinh3.19vQ

phan b chénh’lch¢gan & dang. nntdlgia 2 ph€hng §n t2nh,
ti t Bgo; akongthwhinrdd cb bivit H, n Jha HL n Ng €.

1.5 1 , 2.5 7 ,
—MBG hinh két hgp —M06 hinh két hop

—MG6 hinh khéng két hop 2 4 —MB& hinh khéng két hop

—

Nude dang do bao (m)
o
h

Nude dang do bio (m)

0.5
0 i
0 -

'0-5 T T 1 '0.5 T T 1
9/13/2017  9/14/2017  9/15/2017  9/16/2017 9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thoi gian (gio) Thoi gian (gio)

(a) H, n Dblu (b) H,n Nge
4.5 q .
4 |—Mb6 hinh két hop
g 35 4 —MO hinh khéng két hop
g 37
§ 2.5 1
o 2]
& 15
£ 17
Z 05
0 -
-0.5

9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thoi gian (gio)

(c) HOon La

Hinh3.18. D a oi ngltheo tyi giancva ac_dangdo baot i Hon D'u (a), Hon
Ng. (b) v Hkamld nEap09 b vadphadhvy driZu trung binh
trong tr ynght p mé hinh c6 va khénkt hi p vai séng
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105" 106" 107° 108"
Kinh do

0.0 0.5 1.0

Chénh léch nuéc dang Idn nhat (m)

Hinh3.19. ChénhM h aadangbnnhtgiva ph_ _ng 8n m! h3nh
tich h p wai song trong k&h § n Exp0% pha thvy triZu trung binh

nWnh rndgé tr§ca L's - n g cdarfguo bAo@rong caAcck Hn md
phng, cn€O©ng do ’sc rdy hgb@ycachly [redBangmé phng
t mdhinh}h pv iséng € )tr L i , cd@&@gnb phngt moé hinh khdng
Klth pvisong  trong 9kchbnvQehp b ‘«bp vad ba pha thy triQu thip,
trung binh va cao. B qu L ‘& thwhi n trongHinh 3.20, trongl'é* pha thy triQu
thip “Lc Wi n trénHinh 3.20a, pha thy triQu trung binh tronddinh 3.20b va pha
th y triQu cao trongHinh 3.20c. K/l qul ch raria g . mdéng | n nhdido séng gay
ragi a kihtingg€dl« o t Exg Ol ExpHbit,ftm, titng c
n & dangInnhdidosonggayrat H, n  Enddmb&o hitf, [add] nsovyi
"H, n Ng© MI’S KHacnhagia _rc€hng.|n nhd do séng gay ra trong
baphathytiQdinm r ngt Kchldn E x phELp09. cho thy c[ nh ng thay
I i phi tuy/h tinh trong hiu_ ng th y triQu | ° eidany €o séng.

D a tr°n nhHmMm820k /jd - qtuHW L<€a ra m, t s
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N€e ¢ donglol sn nghHitrong ba pha th_,y tric
b«o ttng, LHc bi t |~ ° khu v ¢ c¢c- n¥€
ch°nh | c¢ch c¢c,a n€ c¢c dong do s-ng | . n n
khi b«o L° biQw " hiiphal thoyldrm (22, 2%),
(32,7%), trong L- t |7 L€ ¢ t2nh b3ng:

T It hdadithedipfn trtsm = s 7Ts P T

N €©c dang do séng phthu ¢ vao v tri so v i t ©m bh ¥ia , tong
t TM@RpKchdn si °u b «ovadphatity &iQulthgd g © g dang@o
songlnndl I 0,23 m (17,5%), O0,53mngtR2, 9%
HonDHli, H, n Ng+<€ v~ H_a«dardgaaosonghmiviti cl-©Oyn e -
L cao s-ng ctianf hn Nha&in K cdéing doggng mni@itrong
phathy triQuthgpvathph h hn t r, ptri@ cap: hig, HorhlLa, chénh kth
¢ a .rcing dosong h’ phathy triQu cao, trung binh vphatriQithgy t €hn g
~nglal,20 m(30,3%), 1,26 (31,9%) va 1,40 m (32,7%H{nh3.21) . Mhe@d Vv
thwhby t &gcal s - ngcl d®@nge€do WedkihEnd S§inyn ki
32,7% H phathytriQuthg ,Folitla" nh ngkhuve ¢ - silB.Nhbgo L
k/T gqu nay pho hp v i cicnghiéncu  ter @ ©y L vn g . gl cpdnph
thu ¢ vao séng vang siib ¢ xddo séng gay ra vaon g, cla o, ¢ dagg[Kim
vacngs, 2010],[Livac ng s, 2020], [Liuvacng s, 2020] va [Livacng s,
2023l1S L' - ng . g -.mé&hag doséng la 40%dtheob biW V nh Tosa trong
Béo Anita (1970) [Kimva g s, 201.@] dON€G do s -6nQ@/LL - ng
35% vao'tn g " n ge mdéngdobdotrénthii n~ i Loats cthmoMmgom
nh€e B«o Jangmi (2008) , B«o Morakot (20
(2015); L c dn ¢ a song chim 1522% mc t £ n g . d darm mabia c&c
vung ven bid phianamca BWI B tHli [Livacngs, 2023] . Ormagag |
gopca .c€dO©ng do. cidl-Omg oo bredh ttEmd npghhié ot w
b&do. Tuy nhién,tl' t h a ithbgl, ivli ° thg he siéu bao (siéu béo Hato, 2017),
sl-ng .g: - p- 0g cdangodo béEchH 6,66%.
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Nhely,wuhgua t €hagst 8 gcdangdomdd trong mo,pig
cOtAAO JJL. L § n Hg hivh Ba t rb@ng do b&o va efg | t ven b, nhd

la" khuv cgfntdmbdok hi si"°bu b«o L
1.6 - 1.4 A
1.4 - ——Hon Dau 12 ——Hon Dau
12 4 ——Hon Neuw ’ —+—Hon Neu
—e—HonLa 1 —e—IonLa

0.8 A

0.6

Nuée dang do séng 1én nhét (m)

Nude dang do séng 1om nhét (m)

:Imlmlwl .:\IOIEIwIO\I
(=] (=] (=) Om':D (=] (=] (=) .
& 5 0 g2z @ oz o5 0= 0=
Moo o4 o4 Zgd o d Moo S 9 8 2 & £ 5 28 2
Ha 025 & oo oz o o2 o5 o
p—
. AoAd o d o4 o odo oo odod A
Kich ban bdo Kich ban bdo
@Th, y tri Qu t BTh, y tri Qu ¢tr
12 -

—a—Hon Dau
—e—Hon Ngu
08 A —e—IonLa

Nudie dang do song lén nhét (m)
[=]
(=)}

0.4 4
0.2 4
0 - T T T T T T T T 1
— ) [5a] = =~ o o~ ] [
o o 2 9 .58 2 2 <2 <
2 & & 282 a2 B a &
Moo R o R B R e 7N
€ < B = T L A S S R
A
=
Kich ban bao

(c) Thvy trizu cao

Hinh3.20. d¢ dang do songghnfttiHONDu, H, n Ng_trong”
cac pha thy trizu th p (a), trung binh(b) va cao(c).
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—
(=)}
)

1.4 ~ —a—Thuy triéu thap
—+—Thiy triéu trung binh
—e—Thuy triéu cao

—_
[ae]
1

Nude dang do séng lon nhat ()

0.8 A
0.6
04 A
0.2 A
0 .
— o en =+ — o ~ 0o o)
= o o 2 . B8 < o = <
2, =9 =Y 2 22 = =9 B, =3
= = = ® ORI R = ] ]
MooMd g oM™ o Z2FEod d oA [
HA
R
Kich ban bao

Hinh3.21. N ac dangdo séndan nht vai cac Keh i n @ p baot i Hon La,
trong phathvy triZu th p, trung binh va cao

3.24¢ n h ehgoa acdangtili caosong

T€hngh€ L §n hnggh$Hngtlédh e dangdo baal M, c3.2.3
t § ong ¢an & dang do bao lén song§k ‘& tho luch d a trén K} qu mé ph ng
¢ a cac kch dn vaxem xét s khac nhawg, al, caos - n g c |- nnibhyihaoned
hinhtinh séng c6 va khéongkh pv i . © d&ng do bao.
Hinh3.22thwhi n  d ang thdbth igiangcal, caos - ng ¢ Y Hdng h o a
La trongk ch A Exp01, Exp05 va ExpOd b vaophath ytriQu t r ungc b3 nh
tinh toan bi mé hinhco va khong tich’p v i, © ding do bad «Qcdp* trén.
n, caos - ng c :nnhEgrbng |6 Hinttichh pv. i . © d&ngtd Hon La Fn
| “@l1a 1,47m, 2,73m va 3,43m va s khac nhawgi. a hai mé hinh"Qi |
"Oi ) IFn ° 1t 1880,09m (6,0%), 0,48 (17,6%) va 1,02 (29,6%).
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35 1

1 —M6 hinh két hop —M? hinh két hop _
— M5 hinh khéng két hop 3 | — M2 hinh khéng két hop
159 25 1
z g2
e F1.5 A
05 - !
0.5 -
0 T T ) 0 T T \
9/13/2017  9/14/2017  9/15/2017  9/16/2017 9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thoi gian (gid) Thoi gian (gio)
(a) BAoExp01 (¢ 9) (b) BA0Exp05 (d3b 13)
431 Mo hinh két hop
4 1 —Mb hinh khong két hop
3.5 -
3 .
E25 -
F2
1.5
] .
0.5 -
0

9/13/2017  9/14/2017  9/15/2017  9/16/2017
Thei gian (gio)

(c) B&o Exp09 o 17)
Hinh3.22. Chigi thyigianwvalli c a o s - n guildon Lartrgniy Kiald nt
b«o Exp01 (a), ExYhiOvao phaaRy frizutring Enhp 09 ( c
T ryng h p mé hinh tinh sdng c6 va khént§ ki p i ae dang do béo

Phan b khéng gian cachénh’lchl, c ao s - n gl nom L fBythab a
hi n trongHinh3.23ch raraag” khuv c venb , . d¢ao séng mé pngb3agmé
hinhtichhpyv i .odlngc a o h himd shag blagmé hinhkhong tich hp,
LFobitla" khuve xung quanh H, n Langoaixat®m@mh Kk hi
L g _labdoththgh h h@ naykidost €©hn g, ats@gva dong ¢,
clng nth@ys $ucabw don & dangdob « 0 g © yb bht°tac. n
Lngbi  $aubid t £t ng do al cegd Con-gp  deoi sdmgcod tNL
thBy rd° vang gn b .
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105° 106° 107 108"

1.0 -05 0.0 05 1.0 15 20
Chénh léch chiéu cao séng cé nghta Ién nhat (m)

Hinh3.23. ChénhMhowa i £ a0 s - n gonahtginagnd birh cd va khéng

tichhpwi o dang do bao trongiéh i n bdo Exp09
LYbi vao pha thy trizu trung binh

Hinh3.24 cho thy} s khacnhauvQLl, cao sénd, n nhHigi a mo hinhco va
khéng tichh pv. i . © d&ng trongn t lot K ch n cp bdot E x p OJ1LExi09
td Hon La, Hon Ng2va Hon [Hl trong cac pha fly triQu thib, trung binh va cao.
Cothhhhahthbfrrags k h 8 ¢ nhau | Hcl cac€kemipn md phogy sp t
v, i md hinh khéng tich'tp ,, cla o s - n g, nahEmapl hgg and hinh tich
hpln hhn: 0,08 m (4,6%) , 0,44 nchigrl3, 89
Exp01, Exp05 va ExpO3HtHon La trong phdh, y triQu cao. S khac nhauca , L
cao S-ng,. nalEthwyg htila H, n L a,c dang do bég-h nhale
Kifgucl ng H,Is &khat hau @, cao séng In nhiig a cac keh Hn vQekp
b « 0 b Lkhéng cé nhu khéc bit trong cac pha fty triQu. Vi d, v. i k'ch En
Exp09 & Hon La, s khac nhau 1a 1,06 m, 1,02 m va 0,95fm |kt ‘@1, i cAc pha
thytriuthgp, trung b3nh Whbraago .t MEa Llicng c -t
l °n s-ng c- Ing qaghydreQ |énlsémghén§ qua ¢hénh¢h gi a

85



ph€hng 8n t2nh s_ifmd dg€av rcehny?08 ghatly @t t
triQu khéng I n . Han btnggca Lredhngtrongsiéubdocdth™ m t £ ng
cao casong lénti24,4% vyiphathytriQu c &bdbitlalkhuvec b«m. L

1.2 - 1.2 -
] —a—Hon Dau I ——Hon Dau
= —e—THon Ngu = —+—Hon Ngu
:g 08 - —e—HonLa :g 0.8 A —e—HonLa
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024 X H R K RE K OR R ® 024 X K OR R FE oK X
Mmoo g o4 oSE od o4 odooA Hod o d o d 4 44 4d 0 4d oA
d4a He
Kich ban bao Kich ban bao
(a) Th_,y tric (b) Th_,y tri Qu

—a—Hon Dau
~ 0.8 1 —+—Hon Ngu
f_, —e—HonLa
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2
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= = = 2 S 2 = = = =
s e s ] .’_‘Aﬁ e ] s e

024" d o od oA SEd A AdodA

= Aa
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Kich ban bdo

(c) Thvy trizu cao

Hinh3.24. ChénhMhowva i Eao s - ngonaRtt nHprhmw, |H, n Ng
Hon Lagba vng h p m6 hinh cé va khéng tichippwi o dang do béo.
B « oY bilvao pha thy trizu th p (a), trung binh (b) va cao (c)

T8cnglta _rc@ngdobdqt | d¢ao sdng trong bao trong nghiénuc
nay phu hp v icac phathing a[Luovacngs, 2021], [Movacng s, 2023] va
[Mava ¢ ng s, 2024]. Cac nghién @ nay chrarig,” v ¥%2n gc gin® , . dao

s-ng ¢c- nghoad®©hggdbhs: - nfgsit202ijgM¢ Lm€ Vv~
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thay Hodingdobidokfh Bao s-ng c-[ngtgh,0&/hmtilhg
1,3m khuvcgmb val, cao s - ng [mnG ragkhoac gigo ™ i k't
phia nam B Hoang Hi [Mo va ¢ ng s, 2023].
T€hng _a@ytri@,n & dang va séng l§ua trinh phc t4. Ngoai s
t hay, K dduca . mcépthytriQu, . cdédhg, concost €hn g, atsdhgvag i
dongclfy . S- ng  ttdoaw Ik €ng thong quat dn ph thu c vao
song va ng siHlb ¢ xHdo séng gay ra, trong khis h ay L daoca rc€hng
[hMh "M@l Baogasonginh "mg@€adongchy | °n s-ng tron
ph thuc v " og cha@ng chy va séng trong khu \c . dJinay @éhla ch
'Qnghién cu dn ‘Lco luch chitif trongcacnghiénw t rong t €hng
Tr °n L @gk}bd phanhich Qfmquanfrnggca qug8 tr3nh t
gi athytriQu, s - ngdangdo bad®ven b tay vnh B B trong md phng
n & dang va song trong bay, i dung tip theo €t trung phan tich chifim c
L L-ng .gtngylef:thytriQu, cn @ ©ng dodaiydmsong wae
dong cly séng ti ngd |, t tY khu v ¢ ven bid Thanh Hoa, bado Doksuri (9/2017)
ti/ptc ‘lc¥achn Who phng.

3.3.inh "hg& ath ytiQune doOng d a dingdo songvaong
chly séngt, i ngdp |. t ven biwi t'nh Thanh Hoa

Tr onQ ki b0, mc _rc€ng cngkhu v cven b vac a séng co
thWw hay L 8Miog tkehn ganhi@g/uitk h §c n thaywiQphae
dang do b&o, séng va dongigh s * n g ngt Mg8hp ¢ B cac yu t nay quy}
'nhtngmc _rc®ongmt ¢ hn atséngla vid chiw ti/p gi a sdng va
biW, khu v c hinhthanh cacts i n h  a hl8§ b @€h 6 g as6Bg @uing €
va biwi (th y triQu, n & dangdo bdo, séng) r ong c8c WHEM Wikhayc L
L 8§ nWn & .rc'ekhuv cc asbng. St €hng t gpchUnl ty 8gdk &dhc
y/ut,d Jthinhthanhm ¢ .kc€c L Satnh.aic almc _rc€ngcng
d¥ JJs t h a g alhgp | tkhuv c ven biM. Vivdy, cacyput thy  nglc
hc nhyari@ h, cdé&hg do bédo, songvadondgh s ! @ khivimi c €
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fngcng nhen‘gqgthil Qikhivi quatrinhngp | t° khu v c ven bid va
cac ¢ a song.

3.3.1.Cac Kah B n tinh toan

nNW L8nh gi 8§ [nh h€ ng c,a c8c y/u t
t " nh Thanh H-a, c¢c8c k ch bln t2nh toghn
(9/2017) B Mg , b=Ang c8ch th°m/ b, t c8c yJju t
triQu (L&8nh gi 8 [nh h€ ng c,a pha th_,y
c.a s-ng) v d,ng chly s'ng (L&8nh gi 8§
h€ ng c¢c,a thnyvtridQum,g shiyg BitWg t. i ng
L€ ¢ hiWu |~ s kh8c bi t vkQ cdhitintmfant 2 c h
trinh bay trond@3 [ 8.

B! ng 3.3. Danh sach Bh § n mé pivhgt 8 tng @a cac yu tXthvy ingixc Al
ngop IAt ven béh tthh Thanh Hoa

C&8c yJJu t° th_y L, n{
Ton o koen Th_, vy Gio va ap Soéng D ’sﬁnngg
TT X
TT+NDDB X X
TT+NDDB+NDDS X X X
TT+NDDB+NDDS+DCS X X X X

TT:Th,y tri Qu

TT+NDDB: Th_, y Nrgi Qu d®©ng do b«o

TT+NDDB+NDDS: Th, y + rN&®u d©ng do b«o + N€ ¢ dOng do s
TT+NDDB+NDDS+DCS:Th, y + rN€uc d©Ong do b«o + N€ ¢ dOng do

3.3.2.Dikn bit ngop IAt ¢ i ven bigh Thanh Héatrong b&doDoksuri (9/2017)

TrénHinh3.251a K qu mé phngdin bih m c rctongbdo Doksuri
(9/2017) céac phah, y triQu khac nhautrong kch n ATT+NDDB+NDDS+DCS.
Luc22gi (GMT) ngay 14/9/2017,th Wh9gi t rc€ khi bb «tloi M i
nady, mc .rcenbiThanhHod anmctiQ@ trung b3 nhngec h€s
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n& dong/ r Wgtcadidva s6Bg{inh3.25a); Lic 03 gi ngay 15/9/2017
(Hinh3.25h), lathi Wh inc _rc®W dang cao ido Kt h p .rc€ang do
bdovyi ‘niitriQu. TYthi Whin y LQekhevc nthitighb tigd; Luc

10hngay 15/9/2017Hinh3.25c), t4th i Whhaymc €l ang Q kau
v. ¢ khdng con ngp hab v ngp n h€sau ngp L kn; lgi¢c 21h ngay
15/9/2017 Minh3.25d),th i Whinc .rc¥huvc L « mg¥ap nhddd t i

khong con khu ve b ngdp.

3.3.3° n h €hg oa pha thvy triZu tai ngop IAt ven bian Thanh Hoa

nWE 8 nhlndi #g€aphathytriQitingd | tven bwi Thanh Hoa,
trong nghién cu nay thc hincac mé phngv i thg hé bao Doksuri (9/2017)
L& gl 'n h" b vao 03 pha thy triQu khac nhau, pha._tly triQu cao ni, pha
th y triQu trung binh va pha tly triQu thgh nhti n h €nh atrénidimh 3.26. Trén
thct] b«o Do lbsvaaphathytriQutao,doyvi phe€hng
b, vao pha thy triQu thp va trung binh,’sli’ u cac tham'sbdo” cac p €[ ng
ot ‘edxhinhtiphlbithi gi a nngkh§hgild gi (pha triQu thip) va 6
gi (pha triu trung binh)Nghiéncutd M, c 3.2.2 « L § fnh ‘gnd€& pha
th ytriuti . ILn _rc€ang do b&o trong bdo Doksuri (9/201F vting bW ven
b tdy vhhBd B , kil qul cho tH} _rc@ang do bdo cao Hhv, i thg & béo
' b vao phathy triQuthgy vatighnhill  k h i b tvao @hakhy triQu cao. Tuy
nhi°n, cbimed §indmgi &enghp(thytriQu v cdangdo
b&o) va ngp | t ven b td khu v c nghién cuv i  0°3ng h p ¢&a pha thy

v

8 n

tiQunéutrénTr on‘gghipg € "y, p h€ho @chih E£khdrigrénti L €

[n h " mg€asongdongdiysongc - n g h ¢ddnddobioc@étti t 8gc
ca ngsH gi - gilmKhiap (NDDB).

89

L



3 3
E 2 (a) E 2 (b)
g 1 g 1
2 0 2 0
g g
S -1 s -1
-2 -2
9/14/2017 00:00 9/15/2017 00:00 9/16/2017 00:00 || 9/14/2017 00:00 9/15/2017 00:00 9/16/2017 00:00
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— Dé, dudng giao théng — Dé, dudng giao théng ‘
s 4 — Bubng mép nudc 1 | — Budng mép nudc | 1
--- Ranh gi6i huyén #1 <.- Ranh gidi huyén R
45 aw s L5 I s s 105°E'; o
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g 1 g 1
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S -1 S -1
24 : 2
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2.5 Doksuri 2017, 1709153100_h —r 25
2
56' 56
1.5
- 1 -
52 % 52 :E:
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— D@, dudng giao théng — D@, dudng giao thong
— Dudng mép nudc wl= Dudng mép nudc 1
7 <es Ranh gi6i huyén { --= Ranh giéi huyén
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Hinh 3.25. Phan IXmxc ac tithyi @h:i(a) Trizu trung binh, (b) Mc at_

tYng h p cao nht, (c) Mxc

GICA

L a ¥ng vaxduhkc
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Pha triéu cao

<
in

Pha tridu
trung binh

(=}

\
=
in

Mure nurde triéu ()

-1

Pha triéu thép

-1.5
9/14/2017 00:00 9/15/2017 00:00 9/16/2017 00:00

Tho gian (g10)

Hinh3.26. Minhhzathyi @Ghii b « 0 Do k s uYhiivao(@pha taptdza ) L
trong moé pivng ngpp IAt ¥ i ven bigh Thanh Hoa

TrénHinh 3.27ac thwhi n kK qur mé phng dagomcl .c€nghp
td ven bMd Hdu L ¢ (HLO1-Hinh3.27a), §m S 1$801Hinh3.27b) va v tri trtm
Qulng Chau(QC)trén séngMa (Hinh3.27c) ¢ h ng htpch&inh v ith y triQu
(khtng mggatBeo)l “wgh pc Séptvata3 phah vy triQu, thp,
trung binh va cao. CoOWihBy raag, 103 v tril achn phon  nghpbép t r €
" b vaophat@u ‘@ chhocl reengh pcaonh ti/p tla t pha
triQu trung binh. Vi phath y triQu thgb choKfgurm ¢ .©c€ c a o, i h'ltng €v
h p mé phng ch coth ytriQu, nguyén nhanb ¢ - L . a0 gre €ingplo béo.
Do“ V tri n3n sau trong sdng (cacha@bMi khdng 4km) nénmc .rc€ng h p
td trlm Qu[ngChauthth h hn i v g @8Nimdn h hniha o triven
biwi la Hdu L cva §m S Is;v, i phath, y triQu cao, nkb dun & dang do béo
cao hhn' I kdophbthyotriQithgb , t uy n hitlf ytriQdtékhb i ° n
vecln hhni sddonve dang dobdoén dqtim ¢ .rc€ng h p trong
t Tn@hpphath ytriQucaovhr cao hhn.
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2.5 7 —Chi do thuy triéu 25 1 —Chi do thiy tri¢u
2 4 —Pha trief:u cao 2 4 —Pha trie}u cao
15 4 —Pha triCu trung binh 15 4 —Pha trifu trung binh
o —Pha triéu thap e —Pha triéu thap
~ 1 1 = 1 4
Q 8]
2 5
2 05 4 5 05
5 0 g 01
= =
-0.5 1 -0.5
-1 -1
- 1 5 T T 1 -1 .5 T T 1
9/13/2017 9/14/2017 9/15/2017 9/16/2017 9/13/2017 9/14/2017 9/15/2017 9/16/2017
(a) (b)
257 —Chi do thiy triéu
2 | ~—Phatricu cao
—Pha tricu trung binh
7 1.5 4 ——Pha triéu thap
;§ 1 1
S 05
=3
= 0
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9/13/2017 9/14/2017

(€)

9/15/2017

9/16/2017

Hinh3.27.D a oi nglmxc  ac tYng h p trong baoDoksuri (9/2017)ai cac Kah
I n mé pbyng ¥ i cac Vtri: (a) Ven bigh Hou Li ¢ (HLO1), (b) Venlth SmS_n
(SS01) va (c) Tm Qf ngChau (QC).

M c . Bgdp ven bid (di n

t 2 ¢ Isau wngp) pli thu c vaol, caoc a

mc .rcenghp, dowvdy,vi b «bovad cac pha fty triQu khac nhau&dxh
tim c , Hgd khac nhau. Phan ki, sdungp |t nnt c h o ndHMpmdr €
Wh i'dhtriQu ) , ~ Hy«vao céc pha fty
triQu thp, trung binh va cao Whi n trénHinh 3.28 va th ng ké t ng di n tich ngdp
thWhi' n trénHinh 3.29. C6 thAthBy rag do khu ve nghién cu  “Lc€he clb b
I ° Witnén céac khu\vc b ngd td trung chinh v %nidl It r T n gkhuvgeo © i
Hdi L cvaxungq u a n h. ckdé@uMaeong It h ° g, ng Lén, séng/va
song CungKlinh 2.1b). K/} qul” cho ths}, phtm
i ng di n tich ngb (Hinh 3.29) c6 s khac nhau gia
b « 0 b ao pha thy triQu cao c6’tng di n tich ngb | n nhd, khd'ng 28,3kn?,

ph ng: Ch do th y triQu (ngp t4 th i
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saui ngit’ (Hinh 3.28) va
c § og htpr. € ngh®
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tl pha thy triQu trung binh va pha tly triQu thgp t ng dintichngp t ‘©hgn g
kho[ng 27,2km? va 22,1kn?, gifm t €©mg3gP va21,%6 so vi t4 pha triQu

cao. Sovi tng K& ngdb ch d o 'nHtriQu (khdng 21,5km?) , Kk hib vBoco L
phathytriQuthgd dintichngbln hhn nh€eng kchahiQugkhibdo c h°
I” b vao pha thy triQu caodi ntichngpbt t ng | °Gn 218€dgd Loy |
f ng di n tich ngb | n nh trong toan b kholng th i gian mé phng, khéng phi

tdth i Wh i b « b .Qhinhviwy, chénhlchdi ntichngbgi a “tng & bdo

' b vao pha tiQu cao va tiqu thgp 1a khong I n.

o —_— —_— J— — S— — 2.5 . 25

56"

|15 1.5

52°

D@ sau ngap lut (m)
Do sdu ngdp lut (m)

19°N
48.00

19°N
48.00

— Dé, duding giao théng 0.5 — Dé, dudng giao thdng 0.5

— Budng mép nudc o d ™ Buong .",].ép rlLfé‘C
“71 —-= Ranh gi¢i huyén 1 === Ranh gidi huyén T
/N | R S A E——
48" 51 54' 57 106°E 45 a8 51 54 57 106°E
(a) (b)
(c) (d)

Hinh 3.28. PhanbXngop IAt trong baoDoksuri (9/2017)vai cac Kéh 8 n md
ph¥ng: (a) cted o BNtrizu , ( bYbi vdephathlytriZzuthhp , ( cYbi b «o L
vao phathvytrizu t r ung b3 Wi vao phatifvetizudaok o L
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