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Abstract

Nha Trang bay is considered one of the 29 most beautiful bays in the world. This is a coastal area with
potential for tourism development with many beautiful clean beaches and dozens of large and small islands.
In 2016, Nha Trang has attracted 5 million tourists including 1.2 million international tourists. Recently,
while the development of tourism in the country tends to slow down, Nha Trang tourism in the period 2011—
2016 increased by 19%/year on average. According to the statistics of Khanh Hoa province, Nha Trang
tourism occupies 99% of the province. The number of hotels located in the immediate vicinity of Nha
Trang’s central beach is 98% within 500 m from the coastline. In order to develop sustainable tourism, in
addition to good management and protection of coastal and estuarine beach environments, more attention
should be paid to the rehabilitation, expansion and development of the beach in the northern and southern
areas to relieve pressure on the central beach and expand the investment potential and tourism development
of Nha Trang city. According to survey data and the calculations based on a local project between Institute
of Oceanography and Khanh Hoa province: “ldentifying areas capable of rehabilitating and developing
artificial beach and proposing solution for protection of natural beaches in Nha Trang Bay” (2014-2016),
three beach nourishment scenarios have been simulated and evaluated, suggesting a number of potential
areas for rehabilitation and artificial nourishment for the western coast of Nha Trang bay.
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Tom tat

Vinh Nha Trang dwoc danh gia 1a mot trong 29 vinh bién dep nhat trén thé gigi. Pay 1a ving bién ven b c6
tiém ning phat trién du lich véi nhidu bai tim sach dep va hang chuc dao 16n nho bao quanh. Niam 2016 Nha
Trang di don 5 triéu khach du lich trong d6 c6 1,2 triéu khach du lich quéc té. Du lich Nha Trang trong giai
doan 2011-2016 tang binh quan 19%/nam. Theo s liu théng ké cua tinh Khanh Hoa du lich Nha Trang
chiém 99% ty trong du lich cua ca tinh. Sb co s6 luu tra trong ving 1ién k& bi tim trung tdm cua Nha Trang
thi 98% nam trong vong 500 m tinh tir duong bo bién vao dat lién... Dé phat trién du lich mot cach bén
virng ngoai viéc quan Iy, bao vé tot méi truong bai ving ven bd va cira sdng can dic biét chd y toi viéc cai
tao, m& rong va phat trién bai ¢ cac khu vuc phia bic va nam dé giai téa p lec cho bai tim trung tim va mo
rong kha nang dau tu va phat trién du lich ciia Nha Trang. Tir cac s6 liéu khao sét va tinh toan trén co s¢ cua
d8 tai dat hang caa Uy ban Nhan dan tinh Khanh Hoa véi Vién Hai dwong hoc v&: “Xdc dinh cac khu viec 6
kha néng cdi tqo, phat trién bai tdm nhan tao va dé xudt cdc phirong dn bao vé bai tam ti nhién trong vinh
Nha Trang” (2014-2016), ba kich ban nudi bai da dugc mo phong va danh gia, dé xuat mot sé khu vuc co

kha nang cai tao, nu6i bai cho vung ven b tay vinh Nha Trang.

Tir khoa: Nubi bdi, md hinh hda, can bang vat liéu, cai tao bai, vinh Nha Trang.

MO DAU

Vinh Nha Trang duoc danh gia 1a mot trong
29 vinh bién dep nhat trén thé gioi, da dugc Uy
Ban Nhah dan (UBND) tinh Khanh Hoa bah
hanh quyét dinh s6 3363/QD-UBND 2014, ve
quy ché quan ly vinh Nha Trang nham that chat
viéc bao ton, phat huy gia tri cta di san thién
nhién. Day la ving bién ven bo co tiém ning
phat trién du lich vai nhiéu bai tim sach dep
cing hang chuc dao Ién, nhé ven bo la canh
quan dic sic tao nén vé dep ciia vinh. Theo tai
liéu thong ké cua Tong cuc Du lich Viét Nam
ndm 2016, thoi gian luu trd trung binh cua
khach quoc té dén Nha Trang la 3,5 ngay (lau
hon 4,5 1an so véi thanh pho Ho6 Chi Minh),
2,8 ngay ¢ Pa Ning va 2,6 ngay & Pha Qudc.
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Nhu da phan tich ¢ trén Nha Trang véi loi
thé cac loai hinh du lich bién c6 thé t6 chirc
quanh nam dac biét 1a cac hoat dong co lién
quan dén bai, bo bién. Vao nhitng ngay 1, hoi,
ngay nghi, mat do khach tam nang va tim blen
cuc ky cao ¢ bai bién trung tam thanh pho bé
phét trién du lich ‘mot cach bén viing ngoai viéc
quan ly, bao vé t6t moi truong bai vung ven bo
va ctra song can dic biét chl y ti viéc cai tao,
mo rong va phat trién bdi ¢ cac khu vuc phia
bac va nam dé giai toa ap luc cho bai tam trung
tdm va mé rong kha ning dau tu va phat trién
du lich cua Nha Trang. Hi¢n nay, do dnh huong
ctia bién ddi khi hau toan Cau (nang han kéo dai
vao mua khd, bién dong vé thoi gian va luong
mua vao mua mua,...) cung voi Sy tac dong cua
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con nguoi (hlen dién cua nhiéu cong trinh dap
chin trén séng, cac hd chira trén cac luu vuc
song...) da lam thay doi luong nuéc song ra
bién, dong thoi han ché phan Ién nguén vat lidu
tur Iuc dia dua ra cung cap cho daoi bai. Tu cac
s6 liéu khao st va tinh toan trén co s cua dé
tai nghién ctru khoa hoc vai So Khoa hoc va
Cong nghe tinh Khanh Hoa ve: “Xdc dinh cac
khu viec €0 kha ndang cdi tqo, phat trién bai tam
nhan tgo va dé xudt cac phuwong dn bao vé bi

tam tuw nhién trong vinh Nha Trang” (2014—
2016) ching t0i muon dwa ra mot so phuong én
phat trién bai (nudi bai), két hop cong trinh la
cac phu:orng phép hién dai dua trén cac nguyén
tac can bang vat liéu va dam bao sinh thai cho
vung ven bo hi¢n nay dang duoc nhiéu qudc gia
trén thé gioi trién khai. o

Khu vuc nghién ctu la phan bac citra séng
Cai trén vung bo tay vinh Nha Trang (hinh 1).
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Hinh 1. So @6 khu vuc nghién ciu

TAI LIEU VA PHUONG PHAP
Tai ligu

S6 liéu vé thuy van - dong luc khu vuc vinh
Nha Trang va lan can c6 kha nhiéu, tuy nhién,
nhiing s6 liéu trudc giai doan 2000 con Mot sd
han ché vé chat lwong. Nghién ctu nay da st
dung cac s6 lidu thu thap tir cac dé tai, du an da
thuc hién trong giai doan gan day voéi thiét bi
do kha hién dai, ddng bd. Cac sb lidu nay tir cac
dé tai, du &n sau:

Du an hop tdc khoa hoc Viét Nam -
CHLB Nga chuong trinh 47 (2011-2013).

Du an NUFU (Hop tac nghién ctu khoa
hoc cong nghé Viét Nam - Na Uy) (2003-
2011): Tai 17 tram mat rong (tr NT1-NT17,
nhu hinh 1 trén day) phu kha déu vinh Binh
Cang - Nha Trang.

S liéu do dao dong muyc nu6e bién ting
gio tir 1975-2015 tai tram Cau Da (do Vién
Hai duong hoc quan ly).

Phuong phap

Khao sdt thuc dia bé sung: Khao sat thuc
dia dai dién cho cac mua sau: Dot mdt duoc
thuc hién vao thang 11 nam 2014 dai dién cho
mua gi6 Pong Bic (mua muwa); Dot hai duoc
thuc hién vao thang 4 nam 2015 dai dién cho
mla gi6 chuyén tiép tir mua gi6é Pong Béc sang
mua gi6 Tay Nam. Dot 3 duot thuc hién vao
thang 7 nam 2015 dai dién cho mua gi6¢ Tay
Nam. S6 ligu khao sét bao gdm: Dia chat (do
sdu, tram tich, dia mao), khi tuong, thuy vén,
dong luc (séng, dong chay, thuy trleu) nudc
(vat chit lo ling). Khu vuc khao st va vi tri
khao sat dugc thé hién trong hinh 2.
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Hinh 2. So d6 khu vuc khao sat va cac tram do

Phan tich thong ké: Céc sb liéu dugc xur ly
bang phuong phap thong ké, tir d6 co thé thiy
nhitng dac trung co ban cua khi tuong (gio, mua,
b&o), thiy van (luu lugng nudc séng), thuy dong
luc (dong chay, séng, dao dong muc nudc).

Phan tich trong phong thi nghiém: Phan
tich thanh phan co hoc tram tich theo cac cip
hat tiéu chuan (SPM, 1984). Phan tich ham
lugng vat chit lo ling theo quy pham diéu tra
tong hop bién nim 1983.

Phurong phdp vién tham, GIS: Chiét tach dir
liéu vé vi tri dudng bo, bii phia tdy vinh Nha
Trang tir cac ngudn anh vién tham mau bang
phin mém ENVI. DPanh gia bién dong duong
b, bdi tu - x6i 16 bii qua cac thoi ky.

M6 hinh hoéa: Sir dung mé hinh MIKE 21
dé mo phong ba kich ban nudi bai gdm:

Kich ban 1 (KB1): Panh gia xu thé van
chuyén trdm tich khu vuc ven bd phia bic
thanh phé Nha Trang trong diéu kién thyc té
(khbng c6 cac cong trinh ke). Két qua cua cia
kich ban nay gitp xac dinh gioi han ngoai cua
can bang vat liéu, tc 12 & do sau dia hinh gan
nhu khéng doi theo muia trong nam.
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Kich ban 2 (KB2): Khu vyc tinh toan va
khu vuc du kién dugc nuéi bai 1a khu vuc tur
duong Mai Xuan Thudong dén duong Ping
Tat. Phia bac duoc gigi han bai ké chan séng
& phia béc.

Kich ban 3 (KB3): M6 phong qua trinh
nudi bii bat dau tir diu dwong Mai Xuan
Thuong dén duong Pang Tat. Khu vuc nudi bai
duoc gidi han bai hai ké chan song cé tac dung
giir nguon tram tich trong khu vuc nudi béi.
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Hinh 3. Céc kich ban ( KB1, KB2, KB3) tinh
toan cho phuong an nu6i bai

Phuong phap trao ddi, tw vAn chuyén gia
(Nhat Ban) [1, 2].



Can bang vat liéu va kha nang nuéi bai

KET QUA NGHIEN CU'U VA PANH GIA
Panh gia cac nguyen nhan giy mit can bang
vt ligu bai va bién dong dwong bor

_ Taibai bién Nha Trang, hién tuong mat can
bang bai bién va duong bo chu yeu la su thiéu
hut tram tich, lwong tram tich di ra ludn Ién
hon lugng tram tich mang vao, qué trinh nay da
va dang xay ra do cac nguyén nhan sau: 1-
thiéu nguon cung cap vat liéu; 2- xay dung
cong trinh va khai thac cat trén luu vyc song; 3-
anh hudng cua cac cong trinh nhan tao ven bo

(ke, cong trinh lan bién...); 4- su tac dong cua
song, thuy triéu va dong chay ven bo. Hi¢n nay,
béi bién dang bién doi dudi sy tac dong cua cac
qua trinh dong luc ven bo, dac biét la song,
dong chdy, tao nén cac qua trinh van chuyén
tram tich doc bo va ngang bo (hinh 4). Do do,
dan dén hién tu'orng mat can bang vat liéu tram
tich bai bién va duong bo trong mua gi6 Dong
Bic va mua gié Tay Nam dan dén hién tuogng
x6i 16 & nhiéu doan bo.
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Hinh

Nguon cung cap vat ligu tram tich cho cac
bai bién phia tdy vinh Nha Trang chu yeu tu
song dua ra, do dong doc bo di chuyén vé hai
phia ctra song, dong chinh di vé phla nam, mot
phan vat liéu duoc song mang vao theo hu:ong
vudng goc bo. Vat ligu cua bi hau hét do séng
Céi cung cap, xac sinh vat rat hiém [3, 4]. Tu
két qua phan tich mau tram tich trong 3 dot
khao sat thugc khuon kho cua dé tai cho thay,
hau hét trim tich bai déu c6 do chon loc va mai
tron tir trung binh den kém, tinh doi xtng thap
diéu nay chung t6 rang ngudn vat lidu cha yéu
tir trong s6ng mang ra. Tuy nhién, do cac hoat

4. So 6 céc yéu t6 dong luc va hinh théi dia hinh b bién vinh Nha Trang

dong Clia con nguoi trén luu vuc song ngay
cang gia ting. Chinh vi khong du vat lieu dé
cung cap cho déi béi khi bi song tac dong, can
can tram tich tai bai bién bi thiéu hut dan dén
bai bién c6 xu thé bi x6i 6. .

bong gop vao sy thiéu hut tram tich con co
ca viéc khai thac cat, san, soi trén luu vuc séng
va vlng cira séng lam vat li¢u xay dung, san
Iap 1an bién. Do vay, nhirng didu nay cling da
gop phan gay ra su thiéu hut vat liéu trim tich
cung cap cho déi béi, lam cho cac bai bién tro
nén mat can bang, kém theo 1a xu thé x6i 16 bo
bién ngay cang tang.
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Pic diém bién déi d6i bor

Theo ket qua phan tich duong bo tir cac anh
vé tinh vao cac diém khac nhau: 3/1975,
3/1990, 4/2000, 9/2013, 3/2014, 9/2014, 3/2015

va 9/2015 va mot s6 két qua phan tich truéc
day [5] tai cac bai bién ven bo vinh Nha Trang
(hinh 5 va bang 1).
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Hinh 5. Duong b tir 1975-2015 tai bai tim Nha Trang (trai), bai tim Dong Dé (phai)

Bang 1. Két qua danh gia bién ddi duong bo, bai tim khu vuc Nha Trang cho timg giai doan

Bdi tu X6i lg
Giai doan Doan bo Dodai  Dién TécddTB DPodai  Dien  Técddo TB
(km) tich (ha) (m/nam) (km) tich (ha) (m/nam)

Béi tim Ddng Dé 2,14 5,04 2,31 0,62 0,36 0,31

3/1975 dén 3/1990  Béi tim Nha Trang 5,7 12,63 0,94 0 0 0
Bic - cira song Céi 04 0,58 6.4 0,61 3,42 42
Béi tim Dong Dé 0,26 0,16 0,74 1,52 2,73 1,31
3/1990 dén 4/2000  B4i tim Nha Trang 2,68 3,19 1,82 2,93 2,71 1,18
Bic - cira song Cai 0,34 0,94 29 0,33 0,68 2,7

. Béi tim Dong Dé 0,78 05 - 0,37 0,02 -
412000 den 32015 i 4 Nha Trang 1,98 0,96 0,47 3,28 3,32 0,6

Tinh toan thir nghiém phwong an nudi bai
hon chéng

Nudi bai 1a mot van dé rat phuc tap. Do
do, trong khudn kho bai bdo nay, chua thé
giai quyét tron ven van dé nay. Noi dung bai
béo chi 1a mot phan nho trén phuong dién ky
thuat, con nhiéu khia canh khac chwa duoc
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xét toi nhu danh gia DTM vé Kinh té - xa hoi
- k¥ thuat - moi tru(mg vat liéu va nguon vat
liéu, chu ky nudi, nudi bo sung dot suat, nudi
dinh ky...
Két qud tinh toan véi KB1:
So sanh qua trinh van chuyen tram tich tai
hai mat cit MC2 va MC3 c6 thé thay qua trinh
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van chuyén tram tich toi khu vyc bai tim Hon
Chong tai MC 3 I6n hon so vé6i bai tam Mai

Xuéan Thuong tai mat cit MC2 chu yéu 1a dira
(hinh 6).

So dd phan b luwgng trim tich doc b di chuyén qua mit ciit MC3, KB1
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Hinh 6. Luong tram tich di chuyén qua mat cat MC3 sau 1 nim mé phong, kich ban KB1

Bang 2. Tong luong tram tich doc bo di qua cac mat cat
sau 1 nam mo phong tir két qua cua kich ban KB1

. Kich ban 1
Mat cat Q lén phia bic (m*nam)  Q xudng phia nam (m*nam)  Q téng (m*nam)
MC2 -6.778 9.747 2.968
MC3 -20.693 24.367 3.673

-6,778m>/nam 9,747m*/n3m

2,968m3/nim

N . 13 S e B e R PR

Hinh 7. So db phan b lugng tram tich di chuyén qua cac mat cit MC2 va MC3
sau 1 nam mo phong, kich ban KB1
Ghi ch: Chiéu duong (+) hudéng vé phia bén phai, twong tng di chuyén xudng phia nam; Chiéu am (-)
huéng vé phia bén trai, twong tng di chuyén Ién phia bic. Huéng miii tén: Huéng di chuyén tram tich
(D6 - di chuyén xudng phia nam; Xanh nuéc bién - di chuyén I1én phia béc;
Xanh 14 cay - huéng di chuyén caa trim tich “tinh™)

Nhu vay, voéi kich ban tinh toan mé phong
véi hién trang tu nhién khi chua c¢6 cong trinh
cirng xuét hién, lwong tram tich tinh cé xu
huéng di tir bac xudng nam trung binh khoang
3.200 m*nam. Két qua tinh toan trén 1a co sé
khoa hoc cho viéc xac dinh giai phap nuéi, tao
bai va viéc thiét ké cac cong trinh phu tro cho
khu vyc phia bic bai Nha Trang.

Két qud tinh toan véi KB2:

Bii dugc tao ra véi chiéu rong khoang
40 m, duoc bat dau tir bd ké doc xudng phia
nam dén dau bai tim Hon Chong voi téng
chiéu dai khoang 800 m. Téng lugng cét nudi
bai khu vuc nay la 342.000 m®. K& mé han
vudng goc bd duoc tao ra dé giir vat lidu trong
sudt qué trinh nudi (hinh 3).
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Dia hinh ban dau sau khi da duoc do cat
tr doan ke phia bac, c6 thé nhan thay khu vuc
nay da co bai tam. Tuy nhién, khu vuc gan bo
phia bic c6 do doc rat I6n. Pidu nay dong
nghia v6i viéc ndng lugng song tai khu vuc nay
I6n. Trong khi do6, khu vuc phia nam do déc
day rat nho voi nhung duong dang séu céch xa
nhau. Véi dic trung dia hinh nay, nang luong
song truyén vao gan bo sé bi tiéu tan dan do
qué trinh ma sat day.

Sau hai ndm tinh tir thoi dlem nudi bai
(hinh 8), hi¢n tuong xoi |6 bai tam tai khu vVuc
nuodi bai da bat dau xuat hi¢n. Ben cudi ndm
ther hai, tc do X6i 16 béi trung binh khoang
4 m/nam. Luong tram tich di chuyén xuong
phia nam va duoc boi tu tai khu vuc bai tim
Hon Chong. Cac duong dudng dang séu tai khu
vuc nghién ctu the hién rd xu thé van chuyén
va boi 1ang ctua ngudn vat liéu nudi bai.
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Hinh 8. Pia hinh khu vuc nudi bai sau mdi nam
mo phong theo KB2

Nhu vay, vai kich ban nudi bai KB2, cac
tinh todn m6 phong cho thay phan bai duoc
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nudi s& khdng on dinh sau 2 nim, qua trinh x6i
|6 bai dién ra.
Keét quad tinh theo KB3: )

KB3 dugc dé xuat sau khi phan tich ket
qua tinh toan caa kich ban KB1 va KB2. Khac
véi kich ban KB2, trong kich ban mo phong
nay, khu vuc nudi bai c6 chiéu dai khoéng
600 m co gidi han boi ke mo han phia nam va
ké mo han phia bac (hinh 3) B4i tam duoc tao
bang cach d6 céat c6 kich c6 chiéu dai khoang
600 m, rong khoang 40 m va cao khoang 1 m.
Tong lu'ornag cat can d6 xudng khu vuc nay la
240.000 m”.

Sau mot nam tinh tir thoi diém nudi bai,
ket gua mo phong cho thay phan bii tuong ddi
6n dinh. Puong bo gan nhu it bién dong sau
mot ndm md phong. Phan dia hinh day co do
sau tr 0 m dén -2 m ¢ sy bién dong nhe voi
lugng tram tich di tir phia bac xuong phia nam.
bay 1a xu thé tu nhién voi mua gio Pong Bic
chiém vu thé trong nam.

Sau hai nam, duong dang 0 m c6 ¢6 xu
huéng dich sau vao trong bai khoang 5 m &
phia bic cua bai tam Pong Dé. Nguoc lai, tai
khu vuc phia nam cua bai, duong dang 0 m lai
¢ xu hu'orng dich ra phia blen Cac duong dang
SAu -2 m c6 xu thé dich chuyén ra phla bién.
Nhu vay, mot phan trqm tich bi x6i mon tur bai
nudi dugc mang ra bién theo huéng vuong goc
Vv6i bo. Do doc bai gidm dan, 1a dieu kign tot
cho viéc bao vé phan bai bén trong khi ning
lugng song bi tiéu tan mot phan dang ké do dia
hinh ddy khi truyén vao bo.

Keét qua tinh toan sau 3 nam cho thay: Tai
khu vuc béi phia bag: bat dqu on dinh, khu vuc
gitra bai tam van thay c0 dau hig¢u xoi 16 trong
khi d6 khu vyc bai tim phia nam van dang
dugc mo rong ra nhung véi tée d6 cham hon so
véi ndm thir 2 (hinh 9).

Sang hét nam tht 4 tinh tir thoi diém mo
phong bii da dan hinh thanh mot dang can bang
ma&i vai duong bo hinh vong cung va dugc mo
rong dan khi xudi vé phia nam cua béi. So sanh
Vi cac duong déng sau sau 3 nim mé phong,
tac 13 trude d6 1 nam, cac dudng dang sau 0 m
Va -2 m gan nhu tring nhau. Diéu nay cho thay
dia hinh bén trong khu vuc bii da on dinh va
phan bai tam con lai dugc gitr va 6n dinh. Vi tri
bai hep nhat sau 4 nam mo phong la 20 m 1a vi
tri & gitra béi. Khu vyc phia nam bai dugc mo
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rong thém tir 5-10 m (hinh 9). Nhu vay, véi kich
ban KB3, céc két qua md phong da cho thy voi
viéc nudi bai theo kich ban nay, bai tim s& on
dinh sau 4 nam tinh tir thoi diém nudi bai.
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Hinh 9. Céc dudng dang sau khu vuc nudi béi
cho bai tam Pong Pé sau 3 va 4 nam mo
phong, kich ban KB3

CAC PANH GIA, PE XUAT, KIEN NGHI
Céac danh gia

Tram tich di chuyén doc bd theo ca hai
hudng tir bic xudéng nam va tir nam Ién bic lién
quan dén tac dong cua truong gié mua dién
hinh trong nam. Tuy nhién, xu thé dich chuyén
tram tich theo hudng tir bac xudng nam chiém
vu thé. Lwong tram tich “tinh” di chuyén tir bac
xudng nam trung binh khoang 3.200 m*/nam.

Kich ban nu6i bai KB3 la kich ban hiéu qua
nhit trong céc kich ban md phong. Véi kich
ban nay, sau 4 nam tinh tur thoi diém nudi bai,
bi tam méi s& dwoc hinh thanh va 6n dinh véi
chiéu rong bai bién dong trong khoang tir 20—
45 m.

Trén thuc té, bai toan nudi bai Ia bai toan
phtic tap. Trong d6, rat nhiéu cac phuong an
nuodi bai khac nhau duwgc md phong va tinh toan
lién quan dén céc bién dong cac truong thay
dong luc, cac bai todn cuc tri, cac truong hop
tai bién thién nhién, cac thanh phan co hoc tram
tich, lwong cat d6, vi tri dd, thoi gian phu

hop,... Trong phan nay chwa dé cap mét cach
chi tiét va cu thé cac bai toan trén.

Van dé xay dung cac cong trinh phuc vu
nudi béi hop ly s€ cho ta hi¢u qua nhanh, rG
rang. Tuy nhién, véi mét bai bien phuc vy du
lich tam bién la chinh, viéc xay ke kién co s&
gay mat my quan va lam dnh huéng dén céc bai
tam 1an can. Can phai ¢6 nhiing tinh toan ky
ludng vé loi ich, thi¢t hai khi xay ke. Tu do
chon loai ke, két cau vat liéu, phuong an thuc
hién sao cho phu hop.

Pé xuat cac khu vuc cdi tao, xay dung, phat
trién bai tim bé tay vinh Nha . Trang

Qua vige phan tich dic diém tu nhién cac
bdi bac ctra sdng Cai ven bd tady vinh Nha
Trang, cac dic trung ché do thiy - thach dong
lyc, su bién dong cua badi va duong bo, cling
nhu tinh todn nuoéi bai thu nghiém cho phép
khoanh vung cac khu vuc bai ven bo tay vinh
Nha Trang co thé cai tao, xay dung bai tam
dugc thé hién trong hinh 10. Trong d6, c¢6 5
khu vuc dugc dé xuat nhu sau:

Khu vuc khong can thi¢p: Tir mili Hon Rua
dén bai Pong DE. Day 1a khu vuc hi¢n nay da
dugc UBND tinh cdp phép cho lam bén du
thuyén. Pon vi thyc hién da thi cong 1an bién
doc theo bo va da xay dung 2 ke mé han Vuong
goc bor c6 két cau bang da hoc. Khu vuc nay lich
str 1a bo da, viéc tao béi ¢ day la khong kha thi.

Khu vuc uu tién nudi bai nhan tao (bai
Podng Bé dén Hon Chdng): Khu vuc nay c6 dia
hinh ven b ngap nuéc chu yeu la da cudi, da
san ho chet da goc 16 ra... Phan con lai phla
bic (bai Bong be), bo ke bao vé bo 1an sau ra
bién khdng con bai noi (trir vao mua he, mot 30
béi nho 16 ra) khong thé phat trién du lich tam
bién. Phan con lai phia nam (bai Hon Chdng),
hién nay c6 bai ndi nho, hep, d6 dbc khé thoa,
dia hinh day bi chia cat, c6 nhiéu da cudi 19 ra
trén mat day, dac bi¢t thuong xuyén xuat hign
dong RIP, tam bién kha nguy hiém. Ngoai phuc
vy du lich tam bién, kich thich phat trién dan
cu, kinh té, X hoi phia bac Nha Trang, con gop
phan lam giam tai cho céac bai ¢ trung tam va
phia nam thanh phé. Phuong 4n nudi bai thir
nghiém da duoc tinh toan, md phong & phan
trén cho thay kha hop ly cho khu vuc nay

Khu vuc nudi bai dé c6 thé trong cly ngap
man, két hop cong trinh (doan tir nam Hon
Chdng dén bac cira sbng Céi). Trong khu vuc
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nay, dia hinh béi c6 nhiéu da gbc, da cudi, dia
hinh chia cat do ndi nhd ra bién. Viéc cai tao béi
khu vuc dé phat trgen rang ngap man va cai tao
moi truong la rat can thiet. Hign tai, khu vuc ven
bo doi dign Hon D6 da dugc giao cho Doanh
nghiép Nha Trang Sao d6 dat lan bién, xay dung

cau cang. Phia nam khu vuc nay c6 thé trién
khai nu6i bai d¢ trong cay ngap man gop phan
cdi tao moi truong. Can phdi co cac giai phap
cong trinh phu tro nham gitr vat li¢u ¢ lai bai sau
khi nudi. Loai cong trinh, két cau cong trinh, ..
nén duoc can nhic va xem xét k.
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Hinh 10. So d phan viing céac khu virc c6 thé cai tao, phat trién bai tam nhan tao
va bao vé bo phia bac cira sdng Cai, Nha Trang

Loi cdm on: Chlng t6i xin chan thanh cam on
lanh dao Vign Hai duong hoc, ban chu nhi¢gm
va cac dong nghiép da cho phép sir dung cac tu
ligu ctia de tai nhi¢m vu Nghi dinh thu Vigt
Nam - Hoa Ky “Nhaing bién doi theo chu ky
mua, chu ky nam, chu ky nhiéu nam vé cac qua
trinh vdt ly va sinh dia hoa cua Blen Dong, Viét
Nam, bao gom cd nhitng thay déi tir thoi ky
khao sdt chuong trinh NAGA t6i nay” (2011
2015). Pé tai VAST.UDCN.01/14-15: “Nghién
ciu ung dung thiz nghiem may bay khong
nguwoi 1ai (UAV) két hop véi mét sé thiét bi
khoa hoc chuyén dung (may anh chuyén dung,
pho ké phan Xa) trong nghlen curu thuy van va
méi truong viing meéc ndng ven bo (diém trién
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khai khu vic Pha Yén - Binh Thudn” (2015-
2017) cho bai bao nay.
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