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NGHIEN CUU XAY DUNG HE THONG
CONG NGHE CANH BAO SOM THIEN TAI
THANH PHO PA NANG

Pham Vin Chién', Nguyén Tién Toan'

Tém tit: Da Nang la dia phwong thirong xuyén chiu anh hieong ciia hau hét cac loai hinh thién
tai cé nguon goc khi twong thuy van (KTTV), dién hinh la bdo, dp thap nhiét déi (ATND), li lut, Li
quét. Pdc biét trong nhitng ndm gan ddy, voi sw phdt trién manh mé vé co sé ha tang, dan sinh kinh
16, mike d¢ gay thiét hai do thién tai cé nguy co gia tang néu khong cé nhitng gidi phdp phong chong
thich hop. Canh bdo, diw bdo sém thién tai la mét trong nhitng muc tiéu quan trong trong chién lwoc
g phé, giam nhe thiét hai. Déi voi thanh phé (TP) Pa Nang, nhiém vu ndy cang c¢é y nghia hét
sikc quan trong trong béi canh phat trién kinh té - xa héi hién nay. Canh bdo sém vé thién tai dioc
thuwe hién bang bién phdp cong trinh va phi cong trinh. Trong bdi viét nay sé dé cdp dén mét trong
nhitng giai phap phi cong trinh, do la nghién cuu xdy dung cong nghé canh bao, dw bdao som thién
tai béo, lii cho TP Pa Ndng, nham gitip chinh quyén va ngwoi dan chii dong ieng phé cé hiéu qua,

giam thiéu dwoc t6i da mire do thiét hai do thién tai gay ra.
Tir khoa: Pa chng, canh bao, dy bao som, thién tai, mo hinh.

Ban Bién tap nhan bai: 12/12/2017 Ngay phan bién xong: 08/01/2018 Ngay dang bai: 25/02/2018

1. Pit véan dé

1.1. Diéu kign tw nhién

Thanh phd Pa Nang nim ¢ trung phan cua
dat nude, 6 vi tri quan trong vé kinh té, chinh
tri, an ninh qudc phong. Ngoai phan dat lién,
ving bién cua thanh phd gom quan dao Hoang
Sanim & 15°45° dén 17°15° vi do Béc, 111° dén
113° kinh d6 Pong [1]. Tong dién tich phan nbi
ctia quan dao khoang 10 km2, trong d6 dao Phu
Lam chiém dién tich 16n nhét.

TP Pa Ning c6 mang ludi song kha phirc
tap. Cac song thudc thanh phd cha yéu 1a cac
song thudc ha luu hé théng song Vu Gia - Thu
Bon, ché d6 thuy van trén cac song nay chiu su
chi phéi tryc tiép boi ché d6 mua trén toan luu
vue. Vi vay khi nghién ctru ché do thuy vin TP
Pa Néng khong thé tach roi ché do mua - ché
do thuy van trén toan luu vuc song Vu Gia - Thu
Bon.

Céc song chinh thuoc TP Pa Ning bao gom:
song Yén, song Lac Thanh, song Qua Giang,
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song La Tho, song Vinh DPién, song Tuy Loan
va song Cu Dé.

- Song Yén: La phan ha luu cua séng Vu Gia,
song Vu Gia chay dén Ai Nghia phan luu thanh
2 nhanh: Nhanh chinh la goi la song Yén (song
Ai Nghia), nhanh phu goi 1a séng Quang Hué
dan nudc tir song Vu Gia d6 qua séong Thu Bon.

- Song Lac Thanh: Cach thi trin Ai Nghia
khoang 4 km vé phia ha luu, séng Yén c6 phan
luu 1a song Lac Thanh, sau do song Lac Thanh
lai phan luu thanh 2 nhanh Qué Gidng va La
Tho (Thanh Quyt) rdi d6 vao séng Vinh Dién.

- Song Vinh Dién: La phan luu cua song Thu
Bon tai vi tri cAch cau Cau Lau khoang 5 km vé
phia thuong luu. S6ng Vinh DPién mang mot
luong nude cia song Thu Bon, sau d6 tiép nhan
lugng dong chay cua song La Tho va Qua Giang
trude khi d6 vao song Han.

- Song Cu Dé ¢6 luu vue nam tron trong TP
Pa Ning, bat ngudn tir ving nii phia taybic cta
thanh phd c6 do cao khoang 700 - 800 m, chay
theo hudng tay- dongdd ra vinh Pa Nang & cira
Nam O.
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1.2. Dién bién thién tai

Trong nhitng nam qua, do anh huong cua
bién d6i khi hau (BDKH), nudc bién dang va hd
chtra thuy dién, dién bién thién tai tai TP Pa
Néng ngay cang phtic tap va kho luong, cu thé
nhu sau:

- Nhiét do c6 xu hudng ting va ngay cang
nhanh, rd rang nhét trong khoang 15 - 20 nam
gan day.

- Trong khoang 2 thip ky gan day, luong
mua ndm c6 xu hudng tang so véi cac thap ky
truée. Tuy nhién, luong mua ting chu yéu tap
trung vao mua mua, mua he lai c6 xu hudng
giam. Dién bién mua va thoi gian bat dau ciing
nhur két thuc mua mua ciing ¢ thay doi va dién
bién phirc tap hon.

- Bdo, ATND manh va din bién phuc tap
xuat hién ngay cang nhiéu va thuong xuyén hon.

- SO dot khong khi lanh va suwong mu anh
huong dén Pa Ning giam nhiéu trong gan 2
thap ky gan day.

- Déng, sét, 16¢, to ngay cang xuat hién nhiéu
hon.

- Ché d6 1 trong nhitng nim gan day dién
bién phuec tap. Ll xay ra rat 4c liét (dat va vuot
gia tri lich sur) xuét hién nhiéu hon, nhung lai c6
mot s6 nam lién tiép khong co 1i hodc 1i & muc
nho (2014 - 2015).

1.3. Thuc trang cong tdac canh bao, du bdo
thién tai tai TP Pa Ning

1.3.1. Mang luoi tram KTTV

Hé théng tram KTTV phuc vu cong tac canh
bao, du bao thién tai hi€n nay nhu sau:

- S6ng Vu Gia: Tram thuy van Hoi Khach,
Ai Nghia, Cam Lé va Son Tra do mua, muc
nuoc; tram Thanh My do mua, muc nudc, luu
lugng va tram do mua Hoa Phu, Kham Puc,
Hién.

- Song Thu Bon: Tram Hi¢p buc, Giao
Thuy, Cau Lau va Hoi An do mua, muc nudc,
tram Nong Son do mua, myuc nudce, luu lugng,
tram khi twong Tra My va tram do mua Tién
Phudc.

So d6 hé théng song, tram KTTV thé hién &
hinh sau (Hinh 1).
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Hinh 1. So @6 tram khi twong-thuy van hé thong séng Vu Gia - Thu Bon

1.3.2. Dy bao, canh bao thién tai

- Du bdo bao, ATND, mua 16n trong thoi
gian qua thyc hién chi yéu bang phuong phép
phan tich ban d6 Synop (phuong phép ¢ dién)
duogc sir dung tir cach day rat nhiéu thap nién.
Phuong phap nay dy doan sy thay doi cia thoi
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tiét dua trén quy luat phat trién khi quyén dién
bién trong céac diéu kién dja Iy khac nhau. Dya
vao cac ban do nay, tién hanh phan tich, du bao
cac hinh thé, hién tuong thoi tiét cho mot khu
vuc, hay mdt dia diém nao do trong thoi gian 24
- 48h sau d6. Phuong phap Synop doi hoi nhiéu
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thoi gian va cong sitc cho mot lan du bao.
Phuong phéap nay thuong chi dy bao dugc dinh
luong cac yéu tb thoi tiét.

- Du bao, canh bao 1i duoc thuc hién trén co
so két qua xay dung mdi quan hé giita yéu tb
duoc du bo v6i cac nhan td anh hudng. Cu thé
1a xac dinh moi quan h¢ gitra myc nudc tai mot
vi tri nao d6 (tram thity van) va cac nhan t anh
hudéng nhu: Luong mua, lugng trir trong song,
qué trinh thuy triéu ving bién,...

Du béo il bang cac phuong phap trén chi co
thé du béo truée duoc 8 - 10h dbi véi ving ha
lru séng Vu Gia - Thu Bon, 1h dbi véi song Cu
beé.

Nhu vay, cac cong nghé du bao thién tai
(bao, ATND, mua 1) trén con han ché vé thoi
gian du bao; thong tin du bdo con mang tinh
dinh luong, chua cu thé gay mot sb kho khan
cho cong tac tng pho véi thién tai.

2. Phuong phap nghién ciru

Véi diéu kién thyc té vé dia Iy tu nhién,
mang ludi tram KTTV hién ¢o trén dia ban TP
Pa Néng va luu vuc song Vu Gia - Thu Bén,
phuong phap nghién ctru, k¥ thuat s dung dé
xay dung cong nghé¢ canh bao, dy bao soém thién
tai bao gom:

1. Phuong phap khao sat, do dac tai hién
truong, nham bd sung ngudn dit liéu cho nhiém
vu nghién ctru;

2. Phuong phap ung dung mo hinh khi
tugng, mo hinh thuy van, thuy luc dé tinh toan,
du bao dién bién cac yéu t6 KTTV;

3. Phuong phap ké thira cac cong trinh
nghién clru trude co lién quan.

3. Két qua nghién ciru

3.1. Ung dung mé hinh dw bdo thoi tiét
WRF dw bdo, canh bdo bdo, ATND, mwa lon

Mo hinh du bao thoi tiét WRF (Weather Re-
search and Forecasting) 1a md hinh dugc phat
trién tir nhiing dac tinh vu viét nhat cia mé hinh
MMS5 véi sy cong tac ciia nhidu co quan td chirc
16n trén thé gi6i [2]. Hién nay, md hinh WRF
dang dugc su dung rong rai trong du bao thoi
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tiét nghiép vu ciing nhu trong nghién ctu &
nhiéu qudc gia trén thé gidi va tai Viét Nam.

Tai khu vuc mién Trung no6i chung, TP Da
Ning noi riéng, md hinh WRF dugc nghién ctru
ng dung phuc vu canh bdo, du bao thoi tiét,
thién tai (bao, ATND, mua 16n) véi do phan giai
mién tinh toan cao, cac thong sb mé hinh dugc
xur Iy trén co so dir liéu quan tric trong khu vuec.

Két qua du bao 3 dot mua l6n nam 2016 cua
mo6 hinh WRF tai khu vuc Pa Nang, Quang
Nam theo chi sé sai s6 binh phuong trung binh
quéan phuong RMSE tai 14 tram quan tric (Bang
1) cho thdy sai s6 dy bao ciia mé hinh dao dong
tur 10 - 60 mm.

Hinh 3 biéu thi d6 16n sai s6 trung binh quan
phuong va dudng trung binh (Moving Average)
trong 3 dot mua 16n dy bao. Sai s6 dy bao dot 2,
dot 3 c6 dudng trung binh tron hon, it bién dong
hon so véi dot 1. Qua do6 cho théy, sai s6 du bao
trong dot 2 va dot 3 ¢o6 tinh on dinh kha cao, dic
biét la trong dot 3 tinh on dinh cta sai s va bién
d6 sai s6 ciing nho hon 2 trudng hop con lai.

Két qua danh gia ban dau cho thay:

- Dién tich ving mua dy bdo cao hon vung
mua thuc, vuot tir 111 - 195%;

- X4c xuit phat hién mua thoi doan 6 gio cia
mo hinh dat tir 58 - 80%, tuy thudc vao cac giai
doan léy két qua dy bao khac nhau;

- Két qua du bao khdng ctia mé hinh khé cao,
pho bién tir 47 - 68%, tiy theo thoi doan lay két
qua du bao;

- Piém sb thanh cong cta du bao mua thoi
doan 6 gio chi dat 29 - 42%;

- B chinh xac trong dy bao mua cua mo
hinh kha cao, dat tir 63 - 80%;

- Xu hudéng mo hinh dy bdo 16n hon thyc xay
ra & giai doan thir 2 va thir 5 ctia két qua du bao;
ngugc lai thoi doan thtr 3 va 4 mo hinh cho xu
hudng dy bao thdp hon mua thuc;

- Bién d6 trung binh ctia sai sé mua phd bién
tir 2.9 - 5.4 v6i d6 16n trung binh cua sai s6 du
bao mua dao dong tur 8.3 - 13.8 mm.
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WRF Modeling System Flow Chart

Gridded Data:
NAM, GFS,
RUC, NNAP,

AGRME T (50l

Hinh 2. So do cdu triic ciia mé hinh WRF

Bang 1. Chi s6 RMSE trong 3 dot mua I6n

Dot 1 Dot 2 Dot 3
Tram

(12-13/9)  (11-16/10) (30/10-2/11)
Hién 39.5 44.8 17.2
Khém B 20.5 343 23.7
Thanh My 245 18.8 14.5
Héi Khéch 27.9 11.4 22.1
Ai Nghia 36.0 26.7 20.6
Cém L¢ 43.9 20.8 18.0
Pa Ning 59.0 19.8 18.3
Tra My 32.1 20.9 30.3
Tién Phudc 37.2 228 22.0
Hiép Dirc 322 14.7 183
Néng Son 38.8 23.1 182
Giao Thuy 38.2 15.9 18.0
Céu Lau 36.0 153 15.0
Hoi An 36.7 14.0 155

Sai s6 binh phwong trung binh quin
phurong RMSE
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Hinh 3.Chi s6 RMSE trong 3 dot

uAMSEL duw bao
uRMSE2

= RMSE3
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3.2. Xdy dung cong nghé canh bao, dw bdao
i lut

Két qua du bao tir mo hinh WRF cho ra qua
trinh, dién bién cu thé (dinh lugng) cua céc yéu
t6 thoi tiét nhu nhiét 6, d6 4m, luong mua, gid,
cip do va duong di cia bio, ATND,...trong
nhidu ngay t6i. M6 hinh thuy vin NAM va mé
hinh thuy lgc Mikell dugc nghién ctu ung
dung trong tinh toan, du bao luu luong dong
chay tai cac luu vuc thuong ngudn va lan truyén
1t v& ha du.

Mo hinh thuy van Nam va mé hinh thuy luc
Mikel1 da dugc nghién ctru tmg dung cho nhiéu
song, nén trong bai viét nay chi trinh bay nhiing
n6i dung tng dung thuce té cho luu vuc, hé thong
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song Vu Gia - Thu Bon. Két qua nghién ctru ing
dung by mo hinh nay nhu sau:

3.2.1. Ung dung mé hinh Nam du bdo dong
chay tu cac luu vuc

1. Xay dung luu vuc tinh toan

Tt ban dd sb d6 cao (DEM) luu vuc song
Vu Gia - Thu Bdn, mang ludi song subi va hé
thong hd chira thuy dién va, ung dung phan
mém Arcgis phan chia thanh 14 luu vuc: séng
Bung 4, song Bung, song A Vuong, song Con,
song Con 1, Tuy Loan, DakMi4, song Tranh 2,
song Vu Gia, song Vu Gia 1, song Khang, song
Trudng, song Thu Bon va luu vuc song Thu
Bon 1 (Hinh 4).
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Hinh 4. So do phan chia heu vue thieong nguon va leu viee khu giita

2. Hiéu chinh va kiém nghiém mo hinh

Céc thong s6 md hinh duge hiéu chinh trén
co 56 s0 liéu thyc do hién c6 nhu sau (Bang 2).

Két qua tinh toan qua trinh luu lugng 1 tai
mot s6 luu vuc va danh gia chat lwong mo hinh
thé hién & hinh 5, 6.

Str dung s6 liéu cua 2 dot mua 16n nim
2016 dé kiém dinh chat lvong mé hinh thuy
van, két qua danh gia cho thdy mé hinh c6 chat
luong kha tdt vi chi sb Nash dat 0.78 - 0.87
(Bang 3).

3.2.2. Ung dung mé hinh Mikell dy bdo lii
vung ha du

- Xay dung so d6 thuy luc:

So d6 thuy luc dugce xay dung trén co s&
mang luéi hé thong song Vu Gia - Thu Bon,
gom:

Bién trén: Qua trinh luu lugng tai 6 vi tri, d6
1a luu lugng xa va phat dién cua hd thiy dién
song Tranh, song PakMi4, song Bung 4, song
A Vuong, song Con 2.

Bién duéi: Qua trinh muc nude triéu tai cira
Pai va ctra Han.

Dong chay tai vi tri gia nhap khu gitra dugc
tinh toan tir mé hinh Nam, két ndi truc tiép
modul mua dong chay vao mé hinh Mikell.
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Bang 2. 86 liéu cdc tram ding d@é hiéu chinh thong sé mé hinh NAM

Luu lwgng gio tran li Mua gio tran li Bbc hoi ngay
Luu vue Tram Thoi gian Thoi gian Tram Thoi gian
T 13-21/X/2007- 13-21/X/2007
THUBON Néng Son 13 '22 1/;?12007’ Tra My
9-25/X12007 9 »5/x1/2007 9-25/X1/2007
Hb Song  14-19/X1/2013;  14-19/X1/2013; . 14-19/X1/2013;
SONGTRANH2 1 oh2  14-16/X/2013  14-16/X/2013 Tra My 14-16/X/2013
30/X- 30/X-
30/X-4/X1/2007:
THANHMY ~ Thinh My 4/X12007; 13-~ 30(2 , //XI//Z ) 13’ TraMy  4/X1/2007; 13-
22/X1/2010 ) 22/X1/2010
. 17-20/1X/2013;  17-20/1X/2013; ) 17-20/1X/2013;
DAKMI4 HODakMi4 ) 1 6x0013 14-16/X/2013 Tra My 14-16/X/2013
HOA  17-21/1X/2013;  17-21/1X/2013: . 17-21/1X/2013;
AVUONG Vuong  14-16/X1/2013  14-16/X1/2013 Tra My 14-16/X1/2013
; 7-11/1X/2009;
Hb Song  7-11/1X/2009;  7-11/IX/2009; :
SONGBUNG4 : ’ Tra My 28/1X-
Bung4  28/IX-3/X/2009 28/1X-3/X/2009 3%/2000
TUYLOAN Chu Giang  1-4/X112014;  1-4/X11/2014; PaNing  1-4/X11/2014;

(Sé lieu mua gém 6 liéu cua cdc tram: Hién, Thanh My, Hoi Khach, A:i Nghia, Cam Lé, Tién
Phuoc, Tra My, Hiép Puc, Nong Son, Giao Thuy, Cau Ldau, Hoi An, Hoa Bdc, Hoa Phu)

Qué trinh luu lugng trin 1 ndm 2016 tai Ciu Gidng- song Tuy Loan
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----- Tinh todn

——Thyt: o

Thiti oian

Hinh 6. Luu lwong lii thuc do va tinh toan tai
luu viee TUYLOAN (9-14/9/2016)

Hinh 5. Luu lvong thuc do va tinh todn tai
A Vuong (14-16/10/2013)

Bdng 3. Két qua kiém nghiém mé hinh muwa dong chay

Chi s6 Nash kiém dinh

Tran li PakMi4 A Vwong Song Bung Song Thanh M§  Néng Son
4 Tranh 2

12-13/9/2016 0.80 0.79 0.79 0.78 0.82 0.80

30/10-2/11/2016 0.83 0.81 0.80 0.81 0.86 0.87

TAP CHi KHI TUQNG THUY VAN
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Hinh 7. So do tinh todn, dir bdo li hé thong
song Vu Gia- Thu Bon

- Dit liéu mat cit: Téng s6 liéu mat cat duge
dua vao hé théng tinh toan g6m 268 mat cit, cu
thé: song Vu Gia: 65; song Thu Bon: 47; song
Vinh Dién: 23; song Ba Rén: 24; song Bich
Long: 4; song Bung: 3; song Chiém Son: 5; song
Con: 3; song BakMi: 6; song Tranh: 11; song
Truong: 3; song Duy Vinh: 4; song Giap Ba: 7;
song Hoi An: 6; song La Tho - Qua Giang: 17;
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Hinh 8. Mt cdt trong mé hinh Mikell

song Vu Gia - Vinh Di¢n: 4; song Quang Hué: 6
va song Thanh Quyt: 9 mit cat.

- Dit liéu sir dung dé hiéu chinh, kiém nghiém
md hinh: S6 liéu do dac mét sb dot 1 nam 2016
tai cac tram va sd liéu van hanh hd chua. Két qua
danh gia chat luong mo hinh Mikell cho hé
théng song Vu Gia - Thu Bon nhu sau (Bang 4).

Bang 4. Ket qua danh gia sai so myc nuwoc tinh toan va thyc do tai mot so tram kiém tra

Chi s6 Nash kiém dinh

Tran la PakMi4 A Vuwong Song Bung Séng Thanh M§  Néng Son
4 Tranh 2

12-13/9/2016 0.80 0.79 0.79 0.78 0.82 0.80

30/10-2/11/2016 0.83 0.81 0.80 0.81 0.86 0.87

Véi két qua tinh toan chi s6 Nash dat 0.77 -

du. Qua trinh lii thyc do va tinh toan kha phu

0.84 cho thiy mé hinh dam bao d6 tin cay dé sit  hop, co su khac biét khong nhiéu - thé hién &

dung cho nhi¢m vu canh béo, du bao i vung ha

Chiah trinh mgpe nunde 16 trpm Al Nghlta tir 30/10-6/11/2016
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Hinh 9. Puong qud trinh myc nuoc tinh todan
va thye do tram Ai Nghia tir ngay 30/10-
6/11/2016

hinh 9, 10.
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Hinh 10. Buong qua trinh myc nudc tinh toan
va thuc do tram Cam Lé tu ngay 30/10-
6/11/2016
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BAI BAO KHOA HQC

3.2.3. Xay dung ban do nguy co ngdp lut vimg
ha luu

Ban dd nguy co ngap lut 1a cong cu hd trg
nhiém vu canh bao nguy co ngap lut. Ban d6 ngap
lut dwoc thyc hién bang mo hinh Mikel 1- Gis
theo mirc bao dong 3 va theo cac tan suét 1, 5 va

1A D) NGLTY OO MTAP LUIT VNG A LU SOMG VU2 GIA- TP D NANG TUONG (10 w01 L0 TAN sullr 1

TP 38 WG TR £ 00 LD TR BUAT 5%

e Lo hm U Dadin dng 99 B 1,5m
P

| 40 THICH
| 5 et =
| Vg, a0 s e bt |

| em

2 3m =

10%, trong diéu kién binh thuong va trong truong
hop c6 nude bién dang do bdo. Ban do dugc xay
dung trén co s¢ dir li€u dia hinh hién trang - san
pham cua dy 4n “Xay dung mé hinh thuy van va
mo phong phat trién do thi TP Pa Nang” [3]. Két
qua thyc hién thé hién ¢ hinh 11.

A TP A G A T sk 1

AN D4 MUY £ NGSAP LT VIO HA LU SOME VU 00 TF Dk SANO TUTCRG (W0 08 L TAN SUAT 3%
Torny S Pt e bafin ng oo baa 1.5

Hinh 11. Ban d6 nguy co ngdp lut theo mikc bdo dong 3 va theo cdc tan suat lii

Vi cac ndi dung da nghién ctru ¢ trén, cong  duoc thyc hién lién hoan va cung cap thong tin

nghé canh bao, du bao thién tai cho TP ba Nacmg

cho dia phuong theo quy trinh sau (Hinh 12).
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M hinh TV NAM
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Hinh 12. So do sir dung cong nghé dir bdo, canh bdo va truyén tin thién tai
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4. Két ludn va kién nghi

Cong nghé canh bédo, dy bao sém thién tai
cho TP Pa Ning duoc nghién ciru xay dung
bang cong nghé mo hinh tién tién, c6 do tin cay
dam bao phuc vu tdt cho nhiém vu du bao tac
nghiép. Su két ndi lién hoan gitta mé hinh dy bao
khi tuong (bao, ATND, mua lom,...) véi mo hinh
thuy van, thuy luc s& cung cip thong tin nhanh,
som hon vé dién bién thién tai cho dia phuong.
Thong tin canh bao, du bao tir cong ngh¢ nay
cling dﬁy du, cu thé voi do chinh xac cao hon so
v6i cac cong nghé trude day. Tuy nhién, dé dam
bao didu kién vé dir liéu cho hé thdng cong nghé
canh béo, du bao sém thién tai, dé nghi TP ba
Néng quan tdm dau tu mot s nhiém vu sau:

1. Can tiép tuc dau tu bo sung tram quan tric
KTTYV trén dia ban thanh phé, dac biét la cac tram
do mua, myuc nudce trén song Cu Bé va Tuy Loan,
dé b6 sung dir lidu day di cho md hinh dy béo.

2. Do qua trinh d6 thi hoa nhanh nén dia hinh

BAI BAO KHOA HQC

Da Ning c6 sy thay d6i kha nhidu. Vi vy, can
dau tu cho viée do dac, cap nhat dia hinh long
song cho mo hinh thuy lyc dy bao 1.

3. Nam 2014, Luat Phong chéng Thién tai da
chinh thirc ¢6 hiéu luc. Theo d6, cac cép rui ro
thién tai s€ dugc thong bao trong cac ban tin
canh bao, du bao bdo, ATND, mua 16n, 1i, 10
quét, ngap lut,... Céc chi ti€u dé x4c dinh cép do
rui ro dugc quy dinh trong luat va cac van ban
huéng dan co tinh bao quat rong, chua dugc chi
tiét cho timg dia phuong, nén viéc ap dung con
¢6 nhidu bét cap, chua phu hop, 1am cho hiéu qua
cua viéc canh bao cép d0 rui ro thién tai chua
cao. Vi vy, dé nghi thanh phé can tiép tuc dau
tu cho cac nhi€ém vy nghién ciru dé xac dinh cac
chi tiéu cu thé theo céac loai hinh thién tai cho
tung khu vuc cu thé.

4. Céc hd chira ¢ thuong luu can phai dam
bao cung cip sém thong tin van hanh (luu lugng
xa, phat dién vé ha du).
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STUDY ON THE CONSTRUCTION OF EARLY WARNING TECHNOLOGY FOR

DISASTERS IN DA NANG CITY
Pham Van Chien!, Nguyen Tien Toan'
'Mid-Central region of Meteorological and Hydrological Center

Abstract: Da Nang city is often affected by most types of natural disasters that originateinhydro-
meteorology, especially typhoons, tropical low pressures, floods and flash floods. In recent years,
with the significantimprovements in infrastructures and living standards, the extent of damage
caused by natural disasters is extensiveif there are no appropriate preventive measures. Warnings
and early forecasts are one of the important goals of risk response , damages mitigation. To Da
Nang city, this task is very important in the context of socio-economic development nowadays. Early
warning of natural disasters is carried out by means of construction and non-construction. In this
article, the measures of non-construction are mentioned, they are technology for warning and early
forecasting for natural disasters such as typhoon and flood in Da Nang city, in order to help the
local authorities and people to take effective measures to minimize the damages caused by natural
disasters.

Keywords: Da Nang, warning, early forecast, disaster, model.
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