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Tém tat: Trong nghién ciru nay, bdo trén Bién Pong va nude dang do bio tai ven bién Bic Bo
duogc danh gia trong giai doan khi hau hién tai (1951-2010) va khi hau twong lai (2051-2110)
dé phuc vu xay dung phuong 4n g phé va quy hoach. Trong do, sb liéu bao trong hai giai
doan nay duoc thu thap tir két qua cia mé hinh MRI-CGCMS3, thudc du an cac md hinh khi
hau 1an 5 (CMIP5 — Coupled Model Intercomparison Project Phase 5). Vi giai doan 2051—
2110, md hinh MRI-CGCM3 duoc 4p dung cho kich ban phat thai cao nhat (RCP 8.5) d¢ mo
phong bio tuong lai. Két qua mo phong béo trén Bién Dong tir mod hinh trong g1a1 doan 1951
2010 duoc danh gia vdi s6 lidu bao thuc té va di cho thiy co6 su tuong dong giira 2 nguon sO
lidu. V& xu thé bién ddi ctia bao trong khi hdu tuong lai, bdo manh c6 xu huéng dich xuéng
phia Nam, tap trung nhiéu tai ven bién Thanh Héa—Ha Tinh va xuét hién mudn hon, s6 luong
bao yéu va trung binh c6 xu thé giam, s6 lugng bio manh va rat manh c6 xu thé ting so voi giai
doan khi hau hién tai. Khu vuc c6 nuéc dang do bdo 16n dich chuyén xubng phia Nam, ven
bién cac tinh Thanh Héa—Ha Tinh 14 noi s& c6 nuéc dang bao 16n nhat véi do cao nude dang
I6n nhat c6 thé Ién t6i 4,0m.

Tir khéa: B&0; Nudc dang do bao; Bién d6i khi hau; MRI-CGCMS3.

1. Mé dau

Bio 1a mot thién tai ¢ ngudn gbe khi tuong thity van nguy hiém ma hé qua 1a hién tuong
ngap lut, x6i 16 bo bién va xdm nhap min do nudc bién dang cao két hop triéu cuong va séng
16n, didc biét 1 trong bdi canh bién d6i khi hau, duge nhan dinh s& c6 nhiéu bio manh/siéu bio
v6i dién bién bat thuong c6 thé anh huong t6i dat lién Viét Nam.

Trén thé gidi, lich sir da ching kién nhiéu con bdo gay nudc bién dang cao kém theo song
16n 1am ngap vang ven bd trén dién rong nhu bao Katrina (8/2005) d6 bo vao bang New
Orleans, Hoa Ky, bao Nargis (5/2008) d6 bo vao Myanmar, b&o Haiyan (11/2013) d6 bo vao
Philipin [1]. Tai Viét Nam, lich str cling da ghi nhan nhiéu con bio gdy gi6 manh, nudc bién
dang cao kém theo séng 16n 1am tran, v& dé, gay ngap lut trén dién rong. Trong d6, ving bién
ven bién Bic B¢ (tir Quang Ninh—Ha Tinh) 12 noi dong dan cur va c6 nhiéu khu vie kinh té trong
diém, day ciing 12 noi c6 nguy co cao nhét vé bio va nudc dang do bdo. Riéng giai doan tir ndm
2005 dén nay tai khu vyc nay da c6 mdt loat con bao dd bd vao thoi diém tridu cudng voi nudc
dang bao cao tur 1-2m lam v& dé€, gay ngdp ung nghi€ém trong (Washi—2005 tai Hai Phong;
Damrey—2005 tai Nam Dinh; Kalmaegy—2014 tai Quang Ninh, Doksuri—2017 tai Nghé An—Ha
Tinh [1].
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Chinh vi su tan khéc cua bio nén nghién ctu vé bdo va nude dang da dugc thyc hién theo
nhiéu hudng tiép can khac nhau dé phuc vu du bédo, canh bdo, quy hoach va thiét ké céc cong
trinh trén bién, ven bién. Vi huong nghién ciu dé phuc vu du bao canh bao nudc dang do bao,
gan ddy di c6 nhiéu mé hinh, cong nghé du bao duoc xay dung va phat trién ca & trong va ngoai
nude dé nang cao do tin cdy va chi tiét cua thong tin du bdo, vi du nhu mot ) nghién cuu st
dung mé hinh tich hop trong du béo nuéc dang do bdo [2-5]. Gan déy, bdo va nude dang bio &
Viét Nam dugc tap trung theo hudng tinh todn nguy co theo cac kich ban cho tuong lai. Theo
huéng nghién ctru nay co thé ké dén cac cong trinh [6-7]. Nghién ctru [8] d tinh toan, xdy dung
mot bo sb liéu co ban vé thay triéu, nude dang bdo va muc nude tong hop do thuy triéu va nudc
dang bdo doc ven bién Viét Nam dé phuc vu thiét ké dé bién. Trong do, tap hop bao phat sinh
thong ké dugc xdy dung theo phuong phap Monte—Carlo dua trén phan bd xac sudt clia cac
tham s bao da xuat hién trong qua khir. Ciing theo hudng nay, nghién ciru [9] da két hop nhidu
phuong phéap khac nhau nhu théng ké, mé hinh sb tri dé tinh toan va danh gia bién dong muc
nude bién cuc tri do anh hudéng cla bién ddi khi hau tai cac khu vuc ven bién bién va hai dao
Viét Nam. Nghién ctru [10] da sir dung s6 liéu bio phat sinh théng ké trong 1000 nam dé tinh
tan xuét xuat hién nuéc dang do bio theo cac chu ky ldp tai dai ven bién tir Quang Binh dén
Quang Nam.

Nghién ctru nay s& tap trung danh gia bao trén Bién Pong va nuéc dang do bio tai ven bién
Bic B0 trong twong lai (giai doan 2051-2110). Cac két qua tinh toan, phan tich dugc danh gia
so voi giai doan hién tai (giai doan 1951-2010) dé cho théy xu thé bién vé bao va nudce dang do
bao tai khu vuc nghién ctru trong boi canh bién dbi khi hau. Trong d6, s6 liéu bao dung dé phan
tich va tinh toan duoc thu thap tir két qua ctia mé hinh MRI-CGCM3, thudc du an cac mo hinh
khi hau lan 5 (CMIP5 — Coupled Model Intercomparison Project Phase 5) [11].

2. S0 liéu va phwong phap nghién ciru
2.1. 86 liéu phuc vu nghién cuu

2.1.1. Dit liéu bo tir m6 hinh toan cau

Dit liéu bdo tir m6 hinh toan cau, bao gém dir liéu bao trong khi hdu hién tai (giai doan
1951-2010) va khi hau twong lai (giai doan 2051-2110) dugc thu thap dé danh gid, so sanh bio
trén Bién Pong va nude dang do bio tai ven bién vinh Bic B trong hai giai doan nay. Day 1a s6
lidu bao mo phong thude du an dbi ching cac md hinh khi hau lan 5 (CMIP5 — Coupled Model
Intercomparison Project Phase 5). CMIP5 14 dir 4n duoc xay dung tiép nbi trén su thanh cong
cua cac pha CMIP trudc do. CMIPS duogc thuc hién voi td hop hon 50 mo6 hinh toan cau ung voi
hon 20 nhom mo6 hinh khac nhau [11].

Dy an CMIP5 d4 cung cip bo kich ban khi nha kinh RCPs (Representative Concentration
Pathways) gom: RCP2.6 twong g v&i mirc phat thai thap nhét (2.6Wm—2), RCP4.5 mic phét
thai trung binh thdp (4.5Wm-2), RCP6.0 mirc phat thai trung binh cao (6.0Wm-2) va RCP8.5
mirc phat thai cao nhat (8.5Wm-2) dé du doan khi hau trong twong lai vao cudi thé ky 21. Cac
mo hinh hoan luu chung khi quyén (AGCM) sau khi ra doi da tré thanh cong cu cha yéu trong
nghién ctru mo6 phong khi hau. Do tdm quan trong cua dai duong dbi véi hé théng khi hau nén
viéc tich hgp mo hinh hoan luu chung dai duong (OGCM) véi mo hinh hoan luu chung khi
quyén (AGCM) dé tao thanh hé théng moé hinh két hop dai duong khi quyén (AOGCM). Cac
mo hinh AOGCM sau do6 khong ngung duoc nghién ctru va hoan thién thong qua viéc tang do
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phan giai khong gian ciing nhu cai tién cac modul dong luc hoc va cac so d6 tham s6 hoa. Kha
nang cta cac md hinh AOGCM trong mé phong cac su kién cuc tri dd duoc cai thién déng ké,
dac bi¢t 1a nhirng dot néng nong, dot rét. Mo phong cac xody thuan nhiét doi cling duoc cai
thién. Hién tai di c6 tong s6 8 mé hinh CMIP5 AOGCM cho ra két qua mé phong bio trong qué
khtr va twong lai v6i kich ban RCP 8.5. Chi tiét vé cic m6 hinh nhu trén bang 1.

Bing 1. Danh sach cac m6 hinh AOGCM mé phong bao tir Dy an CMIP5.

R PN Do phan giai z
TT Tén mo hinh (vi d x kinh d) To chire
1 ACCESS1.0 1.95 x 1.875 Co quan nghién ctru !(hoa h(_)(; va Cong nghé/ Cuc
khi twong, Uc
2 BCC_CSM1.1 28x28 Trung tAm Khi hau Bac KII}h — Cuc khi tuong Trung
Quoc
3 CNRM-CM5 14x14 Trung tam Nghién cau khi ,tuong Thuy van Quoc
gia Phap
4 GEDL_CM3 2% 25 Phong thi nghiém Dia vat ly BPong luc hoc chat 1ong
NOAA
5 HadGEM2-ES 1.95 x 1.875 Trung tdm Nghién cuu_KX;] ;uo'ng Thuy van Hadley
6 INMCM4 1.5x2 Vién toan hoc sb tri — Nga
Vién nghién ctru dai dwong va khi quyén dai hoc
7 MIROC5 14x14 Tokyo — Nhat ban
8 MRI-CGCM3 1.125 % 1.125 Vién nghién ctru khi tugng — Nhét Ban

Trong nghién ctru nay st dung mo hinh MRI-CGCMS3 vi ¢6 d6 phan gidi cao nhét trong 8
mo hinh thich hop cho khu vuc nghién ctru. Ngoai ra, day la mo hinh c6 d6 tin cdy cao dugc
phat trién boi Vién nghién ciru Khi twong Nhat Ban va di dong gop vao Bao cao danh gia 1an
thir nim ctia Uy ban lién chinh phu vé bién d6i khi hau (CMIP5). Chi tiét vé mé hinh dugc trinh
bay [11]. Dit liéu dau ra ciia mo hinh bao gém 6 thong tin vé bio/ATND duoc trich xuat bang
phuong phap SimpleDM [12-14] gdm (1): thoi gian (ngdy, thang, ndm gio qudc té UTC) voi
budc thoi gian 06 gio (0 gio, 6 gio, 12 gio, 18 gio), (2) kinh d6 tai tdm bao, (3) vi d0 tai tdm bao,
(4) khi 4p thap nhét tai tam bio tinh bang (hPa), (5) ban kinh nho nhat cta gio 50kt (6) van toc
gi6 cuc dai tinh bang m/s.

2.1.2. S liéu bio thuc té

Thoéng tin vé bio thyc té hoat dong trén Bién Dong trong giai doan 1951-2010 dugc thu
thap dé kiém ching két qua mé phong bao ctia md hinh MRI-CGCMS3 trong giai doan 1951—
2010. Cac tham sb bio chinh thu thap bao gdm quy dao va khi ap tai tim bdo. Cac tiéu chi dé so
sanh két qua mo phong bio tir mo hinh mé hinh MRI-CGCMS3 véi dir lidu thuc té bao gom sd
luong bio, qui dao bio, ty 1& cac cip bdo va phan bd bio theo thang trong nim. Cac két qua
phan tich dudi day s& chu yéu tap trung cho bo (cudng do cap 8 tré 1én theo cip Bo Pho).

2.2. Phwong phap nghién ciru

Trong nghién ciru ndy, mo hinh tich hop thily triéu, song bién va nuéc dang do bio
(SUWAT-Surge Wave and Tide) duoc sir dung dé tinh nude dang do bao tai khu vire ven bién
Bic Bo trong 2 giai doan, 1951-2010 va 2051-2110 dé danh gia xu thé nuéc dang trong bdi
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canh bién d6i khi hau. Trong d6, dit liéu bao trong hai giai doan nay 1a két qua mo6 phong tir mo
hinh MRI-CGCM3. M6 hinh SUWAT duoc xay dung tai dai hoc Kyoto Nhat Ban, bao gém 2
m6 hinh thanh phan 1a mé hinh thiy triéu va nudc dang dua trén hé phuong trinh nuéce nong 2
chiéu c6 tinh dén nude dang do tng xuét séng va mé hinh quen thuéc SWAN tinh toan séng.
Chi tiét vé co s& 1y thuyét ctia mo hinh ciing nhu két qua danh gia mé phong trong tinh toan
nude dang do bao tai khu vuc nghién ctru da dugc trinh bay trong nghién ctru [15].

Pé mo phong nudc dang tai ven bién Bic Bo, md hinh SUWAT duoc thiét ké trén ludi
vuodng va 10ng 2 16p v6i thong tin vé mién tinh va d6 phan giai caa ludi tinh nhu trén bang 2.
Trong d6, luéi tinh Bién Pong (Iudi D1) 1a mién tinh 16n nhit dugc xay dung voi do phén giai
ngang 4 phut (khoang 7400 m), bao phu tir vi do 6° — 22°N, kinh d 103° — 120°E. Ludi 16ng ké
tiép (ludi tinh khu vuc — D2) duoc thiét 1ap cho ven bién Bic Bo véi cing d6 phan giai 1 pht
(khoang 1850m) trong pham vi 16.0° — 22.5°N, 106.0° — 110.5°E.

Bang 2. Mién tinh va do phén giai ludi tinh ven bién Bic Bo.

S6 diém tinh theo D6 phan giai

Lu6i Mién tinh kinh & vi tuyén (Ax x Ay)
D1 103°-120°E, 6-22° N 368 x 377 5000 x 5000
D2 105.0°—108°E, 18.0°-22°N 300 x 300 1850 x 1850

3. Két qua va thao luin
3.1. Bdo trén Bién Péng diedi tac dong ciia bién doi khi hdu

3.1.1. Panh gia dit liéu bao tir két qua mo hinh toan cau trén Bién Pong

Dé danh gia dir liéu bdo mo phong tir md hinh toan cau trén Bién Pong, dit liéu bio va &p
thép nhiét do1 cung thoi ky trong giai doan 1951-2010 dugc thu thap thu thap tr JMA, Nhat
Ban. Trong d6, toan bd cac con bdo ¢6 tim nam trong kinh tuyén 120°E s& dugc tinh. Vé sb
lwong bio trén Bién Dong, két qua phan tich cho thdy s6 lwgng con bio cia mé hinh kha sat voi
s6 luong bio thyc té voi sé con bio thuc té c6 983 con, trong khi d6 két qua tir mo hinh 13 952
con. Phéan b theo khong gian s6 lwong con bio d6 bo vao khu vuc Bién Dong ciing kha dong
nhat, thuong hinh thanh chii yéu & khu vuc tir 5°N — 30°N va hoat dong chu yéu trong ving
10°N — 40°N; 110°E —150°E v¢i hai dang quy dao chinh 1a: Di chuyén theo huéng Ty dén Tay
Bic va di chuyén theo hudng Pong Béic (Hinh 1). Két qua tinh mat do bio xuat hién theo cac &
luéi trén Bién Pong tai hinh 2 ciing cho thiy sy tuong dong, mic du két qua phan tich tir 2
ngudn du lidu c6 su khac biét vé d6 phan giai khong gian ctia xac dinh toa do bo (tir mé hinh do
phan giai 1,125° x 1,125°, thua hon thyc té).

Théng ké ty 1é bdo theo ting thang tir s6 liéu ctia mé hinh va thuc té trén hinh 3 cho thiy ca
hai ngudn déu c6 s lugng bao nhiéu tir cac thang 7 dén thang 12, cac thang con lai it hon. Xét
vé cap bio, két qua phan tich trén bang 3 cho thy hai bg sé lidu ciing cho két qua kha dong nhat
vé ty 1& sd lugng bio theo cap, véi bio tir cap 8 dén cap 11 ty 1& déu trén 80%, cap 12 — 13 trén
10% va trén cap 13 déu trén 2%. Chi tiét vé tan suat cip bio theo thang trong nim trén hinh 4a
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(bio thuc t&) va hinh 4b (bdo tir m6 hinh) ciing cho thy sy twong dong giira két qua ciia mé hinh
v6i sb lidu thyc té.
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Hinh 1. Quy dao di chuyén cta bio va ap thap nhiét doi thuc té (a) va mé hinh (b) d6 bd vao khu vuc
Bién Pong giai doan nam 1951-2010.
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Hinh 2. Phéan b tan suat sb lugng con béo, 4p thap nhiét déi thuc té (a) va mo hinh (b) trén Bién Pong
giai doan 1951-2010.
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Hinh 3. So sénh phan bé bao theo s6 liéu khi hau mé hinh hién tai va sé liéu theo thyc té.
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Bang 3. Ty 1¢ (%) s6 luong bdo hoat dong trén Bién Dong theo cap b&o tir s6 lidu thuc té va mé hinh
MRI-CGCM3 giai doan 1951-2010.

Ciin bio Giai doan (1951 — 2010) Giai doan (1951 — 2010)
P (Thuc t) (Mb hinh)

Cép 8 — 11 (17.2-32.6 m/s) 81 83

Cap 12 — 13 (32.7-41.4 m/s) 17 13

Trén cap 13 (Trén cp 41.4 m/s) 2 4
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Hinh 4. Ty 18 (%) s6 lwong béo theo cép trong cac thang giai doan 1951-2010. (a) S6 lidu thyc té, (b) s6

liéu mo hinh.

Nhitng phan tich & trén c6 thé thdy rang san pham du bao bio trong giai doan 1951-2010 tir
md hinh MRI-CGCM3 tuong ddi sat véi thuc té ké ca vé s6 luong bio, quy dao va tan suét theo
cac cap bdo mic du d6 phan giai ciia mo hinh trong xac dinh vi tri tim bdo con thd. Do vy, két
qua dy tinh bdo tir mé hinh MRI-CGCM3 sé& duoc st dung dé danh gia bao va nude dang do
bao trong khi hau hién tai (giai doan 1951-2010) va khi hau tuong lai (2051-2010) & ndi dung
tiép theo.

3.1.2. Bic diém bdo trén Bién Pong & khi hau hién tai va tuong lai

Két qua m6 phong quy dao bio tir md hinh trong khi hau hién tai (1951-2010) thé hién trén
hinh 5a va khi hau tuwong lai (2051-2110) trén hinh 5b cho c6 su khac biét vdi bao trong giai
doan 2051-2110 khu vuc d6 bd ¢6 xu huéng tip trung nhidu xudng phia Nam hon béo so véi
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giai doan 1951-2010. Tai khu vyuc ven bién Vinh Béic Bo ¢6 su thay ddi vé vi tri anh huodng cua
céc con bdo khi khu vuc ven bién ngoai khoi Thai Binh—Nam Dinh 14 noi ¢6 mat d bao nhiéu
nhét & giai doan 1951-2010 va trong giai doan 2051-2110 méat d§ bao cao cé xu hudng dich
chuyén xudng phia Nam, khu vuc ven bién Thanh Hoa-Nghé An. Két qua phan b s luong bio
trén Bién Pong theo thang giita hai giai doan trén hinh 6 cho thay giai doan 2051-2110 s6
luong bao ¢6 xu thé giam trong cac thang dau mua bao (thang 6,7,8) nhung lai ¢6 xu thé ting &
cubi mua bio so voi giai doan 1951-2010. Nhu vay c6 thé thiy trong twong lai, thoi gian hoat
dong ctia bio c6 xu thé dich chuyén mudn hon, khoang thdi gian bao trong giai doan hién tai
hoat dong chu yéu & phia Nam.
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Hinh 5. Qu¥ dao bo trong giai doan 19512010 (a) va giai doan 2051-2110 (b). San pham tir mé hinh
MRI-CGCM3.
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Hinh 6. Phan b6 theo thang ctia bio ¢ khi hau hién tai (1951-2010) va twong lai (2051-2110. San phdm
tir mo hinh MRI-CGCM3.

So sanh phan bé theo ty 1& % s6 luong bio hoat dong trén Bién Dong theo cac cip bio thé
hién trén bang 4 cho thiy so véi giai doan 19512010, s lwong bido yéu va trung binh trong giai
doan 2051-2010 c6 xu thé giam trong khi sb luong bao manh dén rat manh c6 xu thé tang ro rét,
dac biét tap trung vao cac thang 9,10,11 trong nam.
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Bang 4. Ty Ié (%) s6 luong béo hoat dong trén Bién Pong theo cip béo trong giai doan khi hau hién tai
va tuong lai. Két qua tir mé hinh MRI-CGCMS3.

o bio Giai doan (1951 — 2010) Giai doan (2051 — 2110)
P (Mb hinh) (M hinh)
Cép 8 — 11 (17.2-32.6m/s) 83 82
Chp 12 — 13 (32.7-41.4mls) 13 11
Trén cap 13 (Trén cip 41.4m/s) 4 7

Phan bb khong gian cuia khi ap tai tim bdo va vén tdc gié manh nhét trong bio giira 2 giai
doan thé hién trén hinh 7 (khi 4p tdm b&o) va hinh 8 (van tdc gi6é manh nhét trong bo). Két qua
cho théy, so voi giai doan hién tai, giai doan 2051-2110 vung bao manh c6 xu hudéng dich
xudng phia Nam va tai day ciing xuat hién nhiéu con bio c6 cudng do manh hon. Trong s6 liu
mo phong khi hau giai doan hién tai, c6 truong hop bdo co khi ap tai tAm nho nhét 1a 962 hPa,
trén thuc té, trong giai doan nay da ghi nhan b&o Harriet d6 bo vao khu vuc Quang Tri thang 7
nam 1971 véi khi ap tdm bao thap nhat 960hPa, twong duong vai gio cap 14 theo thang Bo Pho.
Trong khi d6, s liéu bdo twong lai c6 truong hop khi ap tm b&o tdi 920hPa, van tc gio 16n
nhat trong bdo 72 m/s, twong duong cip 17 theo thang Bo pho.
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Hinh 7. Phan b6 ap suat tim bao trong giai doan 1951-2010 (a) va giai doan 2051-2110 (b). San phdm
tur mé hinh MRI-CGCM3.
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Hinh 8. Phan bd vén tdc gio 16n nhét trong bio trong giai doan 19512010 (a) va giai doan 2051-2110
(b). San pham tir md hinh MRI-CGCM3.

3.2. Nuéc dang trén khu vic ven bién Vinh Bac Bé 6 khi hau hién tai va twong lai

Dé c6 duge bire tranh diy da vé nudc dang bio trong 2 giai doan 1951-2010 va 2051
2110, nghién ciru nay sir dung mo hinh SUWAT dé tinh nuéc dang bdo cho tit ca cac con bio
dugc md phong tir mo hinh MRI-CGCM3 d6 bo vao khu vuc trong 2 giai doan nay. Trén hinh
9 thé hién phan bd nudce dang bao 16n nhét tai dai ven bién Vinh Bic Bo trong giai doan 1951—
2010 (hinh 9a) va giai doan 2051-2110 (Hinh 9b). Trong d6 toan by cac con bao anh hudng va
gy nudc dang tai khu vuc trong 2 giai doan nay duoc tinh toan. Tai hinh 9a, c6 thé thiy trong
giai doan nay khu vuc c6 nudce dang bio 16n tip trung ¢ phia bic cia Vinh Bic Bo (Quang
Ninh—Nam Dinh) véi d§ 16n nudc dang 16n nhéat 1én t6i gén 3,0 m. Trén thuc té, trong giai doan
nay sb lidu quan tric tai tram Hon Dau da ghi nhan nhiéu con bdo gay nudc dang hon 1,0 m nhu
bao Frankie (7/1996) la 1,2 m, bdo Niki (8/1996) 1,3 m, bdo Damrey (9/2005) 14 1,3 m. Nhiéu
vi tri khac trong khu vuc c6 thé ghi nhan nudc dang do bao t6i gan 3,0m nhung da khong ghi
nhan dugc do khong c6 tram do. Két qua mé phong nudc dang bdo 16n nhat giai doan 2051
2110 trén hinh 9b cho thiy so véi giai doan 1951-2010 nude dang do bdo 16n hon tai hau hét
cac vi tri trong khu vuc va ving nuée dang 16n nhét dich xuéng phia Nam (Nghé An—Ha Tinh)
v6i nude dang 16n nhét téi gan 3,5 m. Khu vuc ven bién Nghé An—Ha Tinhtrong giai doan
2051-2110 c6 nudc dang do bdo 16n bai trong giai doan nay tip trung nhiéu con bio manh dé
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bo vao khu vuc, ngoai ra day 1a viung bién hom, thuan loi cho nude dang cao hon so vdi khu vuc
ven bién lan can. Ddi véi nuée dang tai Hon DA4u va Hon Ngu, nghién ctru da lya chon mdi tram
02 con bdo dién hinh gay nudc dang 16n nhét tai mdi tram cho 2 giai doan. Quy dao 02 con bao
gy nude dang 10n nhat tai Hon Dau Hon Dau va Hon Ngu trong giai doan 1951-2010 va giai
doan 2051-2110 thé hién trén hinh 10a (giai doan 1951-2010) va 10b (giai doan 2051-2010).
Dién bién nudc dang do bio tai Hon Dau va Hon Ngu tmg véi 02 con bio trong hai giai doan
thé hién trén hinh 11a (tram Hon DAu) va 11b (tram Hon Ngu). C6 thé thiy rang tai tram Hon
Dau, nudc dang 16n nhat giai doan 2051-2110 (257 cm) cao hon giai doan 1951-2010 (135 m),
tang 122 cm. Trong khi do tai tram Hon Ngu mirc d tang ctia nude dang giai doan 2051-2110
(262cm) cao hon so véi glal doan 19512010 (110 cm), tang 152cm. Két qua phan tich d6 16n
nudc dang do béo trong 2 giai doan trén toan by ven bién vinh Bic B6 ciing nhu tai tram Hon
Dau va Hon Ngur cho thiy giai doan 2051-2110 sé& ¢6 nude dang do bio cao hon han so véi hién
tai do boi véi giai doan 2051-2110, md hinh MRI-CGCM3 str dung kich ban phat thai cuc doan
nhéat (kich ban RCP 8.5).
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Hinh 9. Phan b6 nudc dang bio 16n nhét tai Vinh Bac Bo trong giai doan 1951-2010 (a) va 2051-2110
(b). S6 liéu bio tir két qua cia md hinh MRI-CGCMS3.
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Hinh 10. Quy dao 02 con bio giy nudc dang 16n nhét tai Hon Dau va Hon Ngu giai doan 1951-2010 ()
va 2051-2110 (b). S liéu bao tir két qua cia mé hinh MRI-CGCM3.
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Hinh 11. Din bién dang tai tram Hon Déu (a) va Hon Ngu (b) trong giai doan 1951 — 2010 va 2051 —
2110. S6 licu bio tir két qua ciia mo hinh MRI-CGCMS3.

Nudc dang trong bao kem song 16n la nguyén nhan chinh gy ra thiét hai nghiém trong dén
dé bién va cac cong trinh ven bién, dic biét nguy hiém néu xdy ra ¢ thoi ky triéu cuong. Mic du
trong nghién ciru nay chua xét dén anh hudng cua thuy triéu va song, tuy nhién thong tin vé
nuéc dang trong tuong lai do bién doi khi hau da phan tich & trén s& gop phan xay dung phuong
an ng pho ciing nhu quy hoach trong tuong lai.

4. Két luan va kién nghi

4.1. Két lugn

Trong nghién ctru ndy, s6 liéu bio tir m6 hinh mo hinh két hop dai dwong khi quyén MRI-
CGCM3 da dugc thu thap dé phan tich cac dic trung bio trén Bién Pong va hé qua nude dang
do bio tai ven bién Vinh Bic Bo ¢ giai doan khi hau hién tai (1951-2010) va khi hau twong lai
(2051-2010). S6 liéu bao thyc té trong trong giai doan 1951-2010 dugc thu thap dé danh gia
két mo phong bio qua tir mo hinh. M6 hinh tich hop SUWAT dugc ing dung dé tinh toan nudc
dang do bao & ca 2 giai doan. Nhing két qua chinh dat dwoc tir nghién ctru ny c6 thé tom tit
nhu sau:

- P thu thap s6 liéu bio mo phong tir mo hinh MRI-CGCMS3 cho giai doan 1951 —2010 va
2051-2110. So sanh két qua md phong béo trong giai doan 1951-2010 tir m6 hinh véi s6 liéu
thuc té cho thay tuong dong ca vé sb lugng, quy dao, phan b sé lwong va cuong do bio theo
khong gian va thoi gian.

- Vé xu thé bién d6i ctia bio, so voi giai doan 1951-2010, trong giai doan 2051-2110 b&o
manh c6 xu huéng dich xudng phia Nam va thuong xuat hién mudn hon, tir thang 8 dén thang
12, cao diém véo céac thang 9, 10. S lugng bao yéu va trung binh ¢6 xu thé giam trong khi d6 sd
luong bdo manh dén rat manh c6 xu thé tang (4% Ién 7%).

- Trong giai doan ¢ khi hau hién tai, nude dang bao lon nhét ghi nhén dugc tap trung tai cac
tinh tr Quang Ninh—Nam Dinh véi nuéc dang 16n nhét t6i gan 3,0m. Trong khi do ¢ giai doan
khi hau tuong lai, viing ¢6 nudc dang do bio 16n dich chuyén xubng phia Nam, ven bién cac
tinh Thanh Hoa—Ha Tinh s& c6 nudc dang 16n nhét, 46 cao nudc dang cé thé cao toi 4,0m.

4.2. Kién nghj

- Nghién ctru nuée dang do bio tai ven bién Viét Nam cho khi hau twong lai can tiép tuc véi
cac san pham du bao bio tir ca&c md hinh két hop khi quyén dai dwong khac cua du an CMIP5
AOGCM.

- Trong nghién ctru ndy, chi tp trung danh gia nudc dang do bio tai khu vuc ven bién Vinh
Bic Bo. Cac khu vuc khac cua dai ven bién Viét Nam can duoc trién khai thuc hién & cac
nghién ctru tiép theo.
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- H¢ qua chinh cta nudce dang do bao la gay ngép lut ving ven bién, do viy cén trién khai
nghién ctru, danh gia nguy co ngép lut vling ven bién do nudc dang bio theo cac kich ban bién
d6i khi hau dé phuc phu quy hoach va tng phé trong dai han.

Pong gop caa tac gia: Xay dung y tudéng nghién cuu: N.B.T., S.K., N.P.A.; Lua chon phuong
phép nghién ctru: N.B.T., S.K.; X ly $6 liu: N.P.A., P.K.N.; Phan tich mau: N.P.A., P.K.N.;
Lay mau: N.P.A., S.K., N.B.T.; Viét ban thao bai bao: N.P.A., P.K.N.; Chinh sira bai bao:
N.B.T., P.K.N.

Loi cam on: Nghién ctru nay dugc tai tro boi fié tai nghién ctru khoa hoc cap Bo Tai nguyén va
Moi truong, ma s6 TNMT.2022.06.04, tap thé tac gia xin chan thanh cam on.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhirng nghién ctru trudc day; khong co
su tranh chap lgi ich trong nhém tac gia.
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Assessment of storms in Bien Dong (the East Sea) and storm surge
in the North Coast of Viet Nam affecting by climate change
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Abstract: In this study, storms in the Bien Dong Sea (the East Sea) and storm surge in the
North coast of Viet Nam are assessed in the present climate (1951-2010) and future climate
(2051-2110). Storm data in the two periods are collected from the results of the MRI-CGCM3
model, Coupled Model Intercomparison Project Phase 5 (CMIP5). For the period 2051-2110,
the MRI-CGCM3 model simulated future storms with the highest emission scenario (RCP
8.5). There are similarities when comparing storm simulation data from the model with actual
storm data in the period 1951-2010 in the East Sea. In the future climate, while the number of
weak and moderate storms tends to decrease, the number of strong and very strong storms
tends to increase compared to the current climate period. In addition, strong storms tend to
shift to the south. At the same time, the area where the max storm surge occurs also tends to
move to the south and along the coast of Thanh Hoa—Ha Tinh provinces is the places where
will have the largest storm surge which possible up to 4.0 m. The results of the study will serve
as a basis for developing a plan to respond to storms and storm surge in the future.

Keywords: Storm; Storm surge; Climate change; MRI-CGCM3.



