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Abstract

Typhoon Damrey (Vietnamese name is Typhoon No. 12 in 2017) landed in Southern Phu Yen - Northern
Khanh Hoa in the morning of 4th Nov 2017 causing severe damage to people, material and serious
consequences on the socio-economy of the region (especially Khanh Hoa Province). So far, there have been
no published papers and reports on the results of analysis of observing and monitoring data, calculations of
marine dynamics as well as their impact on some marine ecosystems. Based on the results of coral reef
survey in the study area before and after storm as well as hydrodynamic model results, the paper presents
some results of data analysis of monitoring water level, calculations of wave field, currents caused by
Damrey Typhoon in coastal waters of Khanh Hoa Province. On that basis, the initial comments on the
impact of storm on the coral reef of this region are made for management, forecasting and mitigation of local
natural disaster damage in the future.
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Tom tit

Con b&o s6 12 (ten qu0c té Damrey) d6 bo vao nam Pha Yén - bic Khanh Hoa vao sang 4/11/2017 gay thiét
hai hét sirc nang né vé con ngudi, vat chat va cac hau qua hét sic nghiém trong 1&n kinh té xa hoi cua khu
vuc (dac biét 1a Khanh Hoa). Cho dén nay, chwa c6 cac cong trinh cong bé vé cac két qua phan tich sé liéu
quan tric, tinh todn nghién cttu vé dong luc bién ciing nhu anh huéng cua ching téi mot sb hé sinh théi bién
do con bdo nay gay ra. Dua vao két qua khao sat thyc té ran san ho tai khu vuc nghién ctu trude va sau khi
c6 bdo va md hinh thuy dong lec, bai béo trinh bay mot sé két qua phan tich dit liéu quan tric myc nudéc,
tinh toan truong soéng, dong chay trong bdo Damrey tai ving ven bd Khanh Hoa. Trén co s d6, bude dau
dua ra c&c nhan dinh vé tac dong cua bao 1&n ran san hd nhiam gép phan xem xét danh gia cac tic dong cua
bdo phuc vu cho cdng tac quan ly, du béo... giam nhe cac thiét hai do tai bién thién nhién gay ra tai dia

phuong trong tuong lai.

Tir khoa: Bio Damrey, san ho, dong luc bién, Phi Yén - Khanh Hoa.

MO PAU.

Ap thap nhi¢t doi va bdo la nhitng hi¢n
tuong thoi tict khac nghiét nhat danh huéng
den h¢ sinh thai ven bg, gio 16n va mua lén
trong béo c6 thé gay thiét hai Ién cho cac khu
vuc cach tdm bdo hang tram kilomet [1].
Trong khi do, trong thoi gian gan day, tan
suit xuat hién va cuong do cua bdo ngay
cang gia tdng [2]. Do do, tic dong cua bdo va
ap thap nhiét doi ludn la trong tdm cua
nghién cuu khi tuwong hoc, hai dugng hoc,
sinh thai hoc va quan ly thién tai. Trong thoi
gian qua, nhiéu nghlen ciru da dé cap den anh
huong cua bdo va ap thap nhiét déi dén céc
hé sinh thai trén dat lién, sy tan pha va kha
nang phuc hdi cua h¢ sinh thai ring nhiét
déi... [3, 4] nhung rat it nghién ctu dé cap
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dén anh huéng cua bdo Ién cac h¢ sinh thai
bién, dic biét & vung bién ven bc)r. )

Bédo s6 12 ndm 2017 (tén quoc t¢ Damrey)
hinh thanh tir 4p thap nhiét d6i trén Bién Dong
di chuyén nhanh theo huong tay va lién tuc
manh thém, dén sang sém ngay 4/11/2017 béo
s6 12 d6 by vao dét lién thudc dia phan phia
nam Phl Yén - bac Khanh Hoa (hinh 1) véi stc
gi6 vung gan tdm bdo manh cap 12 (33-34
m/s). Toc do giod lon nhat da do dwoc tai Ninh
Hoa 1a 34 m/s, Nha Trang 33 m/s (Pai Khi
twuong Thiy vdan Nam Trung Bo (DKTTV
NTB)). Tri s6 khi 4p thap nhét trong thoi gian
hoat dong cia bao tai tram khi twong Nha Trang
la 981,2 mb vao lic 6 h 30 ngay 4/11/2017
(DKTTV NTB). Bdo so 12 da lam 107 nguoi
chét, 16 nguoi mat tich va 342 nguoi bi thuong.


http://dx.doi.org/10.15625/1859-3097/14/2/4475

Some features of marine dynamics

Hon 165.000 ngdi nha bi anh huéng, trong do
hon 3.500 nha bi thi¢t hai hoan toan. B¢ trusng
B6 NOng nghiép va Phat trien nbng thén
Nguyén Xuén Cudng nhan dinh tinh riéng bao
sO 12 da gy thi¢t hai gan 1 ty USD. Ngay
31/5/2018, tai Hoi nghi Tong ket cong tac
phong, chong thién tai ndm 2017, UBND tinh
Khanh Hoa cho bict, con bdo so6 12 do bo vao
dia phuong da khien 44 nguoi chet, 229 nguoi
bi thwong. V¢ vat chat, hon 2.000 can nha bi
pha huay; hon 70.000 1ong beé nudi bien bi mat
trang; 300 truong hoc bi sup do, hu hong; tong
thiét hai wdc tinh hon 15.500 ty dong [5]. Con
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bdo Damrey (tai bién thién nhién) da gdy hau
gua nghiém trong nhat vé con ngudi va vat chat
tai day trong vong 35 nam qua. Nhitng thi¢t hai
nay chua bao gom céc tac dong cua bao dén hé
sinh thai dudi nuoc. o

_ Bai bao trinh bay mét so ket qua phan tich
so liéu quan trac muc nudc, tinh toan truong
song, dong chay trong bdo Damrey tai vung
ven bo Khanh Hoa, tir d6 dénh gia tac dong cua
bao dén hé sinh thai ran san hé, gép phan phuc
vu cho cong tac quan ly - giam nhe cac thi¢t hai
do tai bien thién nhién gay ra trong tuong lai.
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O  Viing ¢ thé cé gié manh Ién hon cip 6

@ Ving c6 thé c6 gié manh 1én hon cip 10
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BAO SO 12 (DAMREY)-
Tin phat lac: 05:00h 04/11/2017
Ngay-gid Vi dé Kinh dé Cap bao Vmax Pmin
04/11-04h 12.7°N 109.9°E cdp: 12 120 km/h 970 mb

04/11-10h 12.6°N 108.9°E cdp: 10 93 km/h 980 mb
05/11-04h 12.3°N 105.2°E c&p: 06 46 km/h 1004 mb
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Hinh 1. So d6 quy dao di chuyén cia con bdo sb 12 niam 2017 (Damrey)
[Nguon: Trung tim Dy bao Khi twong Thily vin Trung wong]

TAI LIEU VA PHUONG PHAP
Pham vi khu vuc nghiéncéu

D¢ c6 cac danh gia ding vé ché d¢ dong
chay trong bao Damrey tai vung bién nghién
cuau Khanh Hoa, chung t6i da chon khu vuc
tinh  toan trong pham vi (kinh do tu
109,1063°E den 109,4737°E; vi do tu
11,7426°N dén 12,8154°N - hinh 2a) m hinh
hoa tir bai toan thuy dong luc ba chieu phi
tuyén theo phuong phap phan tir hiru han véi

mang luéi tinh tam giac (hinh 2b). Mang luéi
nay duogc thiet lap voi goc cuc tieu la 25°%
tong dién tich mat thoang cho tinh toan la
2.649,36118 km®. Sé diém tinh trong mang
ludi tam giac la 8.956, voi tong s6 tam giac
la 16.629, theo cac tang do sau (tang mat 2,
4,6, 8, 10, 12, 15, 20, 25, 30, 35, 40, 45, 50,
60 m). Trong d6 dién tich tam gidc nho nhat
0,0160 km?, trung binh 0,1593 km?, 16n nhét
0,2499 km®.
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Hinh 2. D6 sau (m tinh theo mic tridu trung binh) (a) va mang ludi tam giac (b) cho tinh toan
dong chay ¢ vang bién Khanh Hoa

Tai liéu

Muc nudC: Chudi s6 liéu thue do muc nude
tai tram Céu ba - Nha Trang (30/10-
10/11/2017), da tién hanh phén tich diéu hoa
nham tim ra cic song triéu dién hinh cho khu
vuc va tir do tim ra duogc cac dao dong khong
diéu hoa do anh huong cua gid, bao.

Céc tai liéu quan tric con bio Damrey cua
DKTTV NTB.

109° 20'

Céc ngu0n s6 lieu khi tugng tur NCEP
CFSR, cac dir liéu song Global Wave Model dé
lam dau vao cho mé hinh tinh (http://tycho.us-
no.navy.mil/leapsec.html, http://www.solar.if-
a.hawaii.edu/Tropical/).

Tu liéu khao sat thuc dia cua dé& tai
VAST.HTQT.NGA.03/17-18 tai ran san ho
Ninh Van vao thang 4/2017 va thang 4/2018
(hinh 3).

. ) E109718'54" |
. |

Hinh 3. Tram vij khdo sat & vinh Nha Trang va vlng ran san ho Ninh Van,
®: Tram do muc nuéc Cau ba
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Phuwong phap mo hinh héa

Phuong phap mé hinh thé hién trén so do
(hinh 4):

~ St dung phuong phép binh phuong t6i
thiéu tinh cho 8 song triéu thanh phan: M,, S,,

K,, N, (cac s6ng ban nhat triéu) va Ky, Oy, Py,
Q; (céc séng nhat triéu) [6-9].
Tinh toan nuwéc dang trong bdo [10-15].
Tinh toan dong chay, song trong bdo bing
mo hinh FEM, SWAN (ver. 41.01A) [16, 17].

Global Wave Model
Thom tin aid | WaveWatch IIT
ong tin gio (WW3)

g’ NCEP CFSR g Y/

g £ s

= :

g §

2 : $

Chi tiét hoa Dong chay ting mit
HYCOM + NCODA FEM model | one Yy e e SWAN
S, T,z P cao muc nudc

Hinh 4. So dd tong quét tinh toan dong chay va song trong bdo: NCEP CFSR: Phan tich lai hé
thng du doan khi hau (CFSR-Climate Forecast System Reanalysis) thuc Trung tim Quéc gia vé
du bao méi truong Hoa Ky (NCEP-National Centers for Environmental Prediction); HYCOM +
NCODA: M6 hinh hai duong toa do hdn hop (HYCOM - Hybrid Coordinate Ocean Model) két
hop véi dit liéu ddng hda hai dwong ciia Hai quan Hoa Ky (NCODA - Navy Coupled Ocean Data
Assimilation); FEM model (Finite Element Method): M6 hinh thily dong luc 3 chicu theo phuong
phép phan tir hitu han; SWAN: M6 hinh tinh séng ven bo (Simulating Waves Nearshore)

KET QUA NGHIEN CUU
Dao dong mue nwoc

Tur cac két qua phan tich muc nudc tai tram
quan tric Nha Trang va céac két qua tinh toan
du bao cho thay:

Muc nudc tai vung ven bo Nha Trang
dang cao nhat vao lac 8 h ngay 4/11/2017:
+60,6 cm (budc 128, trén truc thoi gian) nhu
vay muc nuéc cao nhat dat duoc tai Nha Trang

sau thoi diém bdo d6 bo vao bo khoang tir 2-3
gio trong thoi gian triéu ban nhat khong déu
dang chuyén sang thoi ky nhat triéu (hinh 5).

Muc nudc tai vang ven bo Nha Trang rut
thap nhat vao ldc 4 h ngay 9/11/2017: 14,5 cm
(budc 244, trén truc thoi gian) sau khi bio dé
bo vao Khanh Hoa vai ngay va ché do triéu
chuyén sang nhat triéu (hinh 5).

Bang 1. Thong ké céc gia tri dic trung song tinh toan trong thoi gian trudc va sau bdo

Séng téng hop Song hing Séng do gid
Giatri  Ppocao Chuky Huéng Docao Chuky Huéng Docao Chuky Hudng Thoi diém
(m) (s) (d9) (m) (s) (d9) (m) (s) (d9)
Lén nhét 10,2 14,4 85,0 6,1 14,0 61,8 9,3 13,4 2154 5h 4/11/2017
Nhoé nhit 4,2 13,3 67,3 3,4 10,9 219 0,8 4,2 102,8 5h 4/11/2017
Trung binh 6,3 13,8 75,2 4,7 13,1 47,4 3,2 6,9 1875 5h 4/11/2017
Lén nhét 6,8 12,1 191,0 3,0 12,4 81,3 6,4 11,2 196,4 8 h 4/11/2017
Nhé nhét 3,6 6,8 87,3 1,9 10,4 26,5 2,8 6,7 113,2 8 h 4/11/2017
Trung binh 4,8 8,4 149,5 2,4 11,7 63,3 4,0 8,2 165,0 8 h 4/11/2017
Lén nhét 51 10,5 180,2 2,1 10,7 66,2 4,7 9,5 189,2 11 h 4/11/2017
Nhé nhét 3,0 7,2 95,4 1,2 9,9 33,0 2,6 7,0 125,7 11 h 4/11/2017
Trung binh 3,8 8,2 1477 1,6 10,3 52,2 34 8,0 157,6 11 h 4/11/2017
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Hinh 5. Dao dong muc nudc (cm) tir 0 h 00 30/10 dén 23 h 00 10/11/2017 tai tram Nha Trang

Song va dong chay

Céc sb lieu quan tric khi twong va so do
quy dao dich chuyén cho thdy, con bdo s6 12
dd d6 bo vao dat lién khoang 5 gid ngay
4/11/2017, sau d6 di chuyén cham vao sau
trong dat lién. Nhu véy, theo quy luat céc tac
dong vé mat dong luc cua con bao nay 1én ving

bién nghién cau s& manh nhét trong khoang
thoi gian tir 5-8 gio sang ngay 4/11 /2017. Khu
vuc bi tac dong manh nhat 13 thoi diém 5 gio 1a
vung vinh Van Phong va vinh Binh Cang - Nha
Phu (hinh 6) dén 8 gio thi truong song da suy
giam han (hinh 7).

10 10
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12.5 125 NishHoa
N Ninh Thinky o - - —
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Hinh 6. D6 cao song tong hop (song cod tuong tac dong chay) trung binh (trai), do cao séng lirng
(gitra) va do cao song gio (phai) vao luc 5 h ngay 4/11/2017
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Hinh 7. Chu ky séng téng hop trung binh (trai) va chu ky song lung (giira) va chu ky song gi6
(phai) vao luc 5 h ngay 4/11/2017
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Hinh 8. D6 cao song tong hop trung binh (Trai), ¢ cao séng liung (Giira) va d6 cao séng gio
(Phai)vao lac 08 gio ngay 04/11/2017.

THAO LUAN

Truong dong (do bdo va dong triéu) tai khu
vuc nghién cau la khéng 16n (md dun dong)
trong khoang duéi 30 cm ngay ca vao thoi diém
bdo do bo (hinh 10, 1. Nhu vay tac dong va
gay cac hau qua Ién cac hé sinh thai ven bo
Khanh Hoa chinh la cac tdc dong cua song.

Trén co s cac tinh toan phan bé truong cac
thong sb séng (theo cac phuong phap tinh do

sau tac dong ctia song) thdy rang song do bdo
Damrey c6 thé (bat dau tac dong dén day) tur
cic d¢ sau 70-80 m (hinh 7, 9). Vung c6 d6 séu
15-20 m 1a ving song d6. Chinh vi vy cac ran
san ho trong khu vuc khao sat Ninh Van bi tan
phé nang né va bi tram tich bao phu (bang 1 va
cac hinh 12b— 12d)

Trén co s¢ phan tich céac két qua tir cac
hinh 6, 8 chiing ta thiy tac dong caa séng ling
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manh nhat ¢ cac ving co6 d6 sau tir 10-30 m  s&u nho hon 10 m.
(hinh 1). Séng gi6 tac dong manh trong giai do
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Hinh 9. Chu ky séng téng hop trung binh (trai) va chu ky song lung (giira) va chu ky song gi6
(phai) vao luc 8 h ngay 4/11/2017
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Hinh 10. Phan b dong chay tang mat vao lic 5 h (a) va 8 h (b) ngay 4/11/2017
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Hinh 11. Phan bé dong chay tang 6 m vao luc 5 h (a) va 8 h (b) ngay 4/11/2017
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Dong chady trén tang mat manh nhit vao
thoi diém 5 h ngay 4/11/2017 (hinh 10) thoi
diém béo bit dau dd b vao dat lien Khanh Hoa
va dong chay tang 6 m (hinh 11) manh nhat vao
lac 8 h ngay 4/11/2017 khi bdo di chuyén ra
khoi khu vuc Khanh Hoa.

Vé nudi trong thuy san: Céc ao dia nu6i
thay san & ven bd va cac 1ong bé ndi s& chiu
tac dong cua song c6 do cao Ién tgi 5 m tai cac
vung dinh vinh Van Phong, Nha Phu...
(hinh 6, 8). Theo cac phuong phap tinh d¢ sau
tac dong cua song va dong chay ching ta c6
thé thiy rang cac long nudi chim cling bi
chiu tac dong cua song trong dai do sau tir 60
m tré vao bo va nang né nhat la tai cac do sau
nho hon 20 m.

Cac bai hoc kinh nghiém thu dugc sau bao
Damrey cho thay:

Cong tac quan Iy

Can xem lai cong tac gidm sat, canh béo,
nham giam thiéu tac hai do tai bién thién nhién
Cua co quan quan ly Nha nudc.

1240

1220

12.10

109.15

109.20 109.25 109.30 109.35 109.40 109.

Cdc co quan phuc vu (dw bao - khoa hoc
du bao thién tai):

Con bi sai sot vé du bao cu’crng do6, khu
vuc va thoi gian d6 bo cua con bio nay.

Céc t6 chirc/ca nhan nudi trong, khai thac
hdi sdn va nguoi dan:

Con chu quan va chua thuc su canh giac,
nghiém tlc voi cong tac phong trénh tai bién
thién nhién (dic biét 1a cAc tai bién it xay ra tai
dia phuong).

Chng ta c6 thé thdy rang cong tac canh
b&o va dy béo tac dong cua bao Ién cac vung
ven bo 1a khau dau tién hét sic quan trong cho
vi¢c gidm nhe hau qua thién tai. Tiép theo la
cong tac quan ly nha nuéc vé tuyen truyen
tham chi cudng ché cac t6 chuc va ca nhan
khong chap hanh vi¢c di doi va roi bo cac Iong
bé trén blen khi d3 c6 canh béo khan cip vé tai
bién. Cuédi cung la thai d¢ va y thic caa nguoi
dan khi tiép nhan cac thong tin canh bao tai
bién thién nhién cip béch.
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Hinh 12. a) So d6 khu vuc khao sét va vi tri 1ay mau (Cac mat cat - Mii tén va cac diém khao sat,
chup hinh ran); b) Su tan pha va suy giam tap doan san h6 ctng tao ran; c) San hd bi gdy; d) San
hé bi tram tich che l4p sau bao [18]

Loi cdm on: Chlng t6i xin chan thanh cam on
CNDT va céac thanh vién tham gia cac dé tai ma
s6 VAST.UDCN.01/14-15, VAST.HTQT.
NGA.03/17-18, NVCC17.03/18-18, Pbai Khi
tuong Thuy van khu vyc Nam Trung B¢ da
giup do, cung Cap tao diéu kién cho ching toi
su dung céc sb lieu, tai liéu va két qua nghién
cau c6 lién quan cho bai béo nay.
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