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Tém tit

Gia tang rii ro ngdp lut do bién doi khi hdu va do
thi hoa doi hoi cac gidi phap tang cwong nang lyc
tw g phé ¢ cdp hé gia dinh. Nghién ciu ndy
nham dé xudt va danh gié mot mé hinh thuyén
phao citu ho ban ty dong tich hop bom dién, den
LED canh bdo va hé théng dinh vi, huong toi hé
tro tmg phé trong giai doan khdn cap ban dau.
Thiét ké nghién ciru sir dung khao sat dinh lirong
mé ta két hop phan tich néi dung dinh tinh, véi 90
quan sat hop Ié tir cdc ca nhan tung chiu danh
hieong boi lii lut. DiF liéu dwoc phan tich bang
thong ké mé ta cing Chi sé dong thudn (AI) va Chi
s6 san sang g dung (ARI). Két qua cho thdy mirc
dong thudn tiwong doi cao vé tinh can thiét va an
toan cua thiét bi; ARI tiém cdn mirc “rat san
sang”. Nghién ciru cung cdp bang chiing thuc
nghiém cho phdt trién thiét bi cieu sinh chi phi phii
hop, gép phan ciing cé cdch tiép cdn thich img
thién tai diea vao céng dong.

Tw kl}()a: Ngap lut, thiét bi curu sinh ho gia dinh,
Thuyé,n phao ban ty dong, nang lic chong chiu,
chi so §dn sang wng dung, thich ung dwa vao
cong dong.

Abstract

The increasing risk of flooding driven by climate
change and rapid wurbanization necessitates
solutions that enhance household-level adaptive
capacity. This study proposes and evaluates a
semi-automatic inflatable rescue boat integrated
with an electric pump, LED warning lights, and a
GPS positioning system to support emergency
response during the initial critical phase of
flooding. A descriptive quantitative survey
combined with qualitative content analysis was

employed, based on 90 valid responses from
individuals previously affected by floods. Data
were analyzed using descriptive statistics, the
Agreement Index (Al), and the Adoption
Readiness Index (ARI). Results indicate a
relatively high level of agreement regarding the
device’s necessity and safety, with the ARI
approaching the ‘“very ready” threshold. The
findings provide empirical evidence for the
development of cost-appropriate personal rescue
devices and contribute to advancing community-
based disaster adaptation strategies.

Keywords: Flooding, household rescue device,
semi-automatic  inflatable  boat, resilience,
adoption Readiness Index, community-based
adaptation.

1. Mé dau

Li lut 1a mot trong nhitng loai hinh thién tai gay
thiét hai nghiém trong nhat vé nguoi va tai san trén
toan cau, dic biét tai cac qudc gia dang phat trién.
Theo cach tiép can vé tinh dé bi tén thuong, mtc do
thiét hai do thién tai khong chi phu thudc vao cuong
d6 ctia hiém hoa ty nhién ma con chiu tic dong manh
mé béi cac yéu td kinh té - xa hdi nhu nghéo d6i, han
ché tiép can ngudn lyc va ning luc tng phé cia cong
ddng. Piéu nay cho thiy rui ro thién tai mang tinh x
hoi sdu sic, trong d6 cac nhom dan cu dé bi ton thuong
thudng phai ganh chiu hau qua ning né hon.

Tai Viét Nam, véi dic diém khi hau nhiét doi gio
muia, hé théng séng ngdi day dic va dia hinh phurc tap,
1 lut va ngdp sau xay ra thuong xuyén. Nghién ciu
cho théy mirc d6 phoi nhiém véi 1 Iyt tai Viét Nam
c6 mbi lién hé chit ch& véi tinh trang nghéo doi, lam
gia tang nguy co ton that vé sinh ké va an toan tinh
mang [1]. Thuc té cho thdy nhiéu truong hop tir vong
do ngap nudc xay ra trong giai doan diu cia thién tai,
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khi myc nudc dang nhanh va lyc lugng ctu hd chua
thé tiép can kip thoi [2].

Mic du céc bién phap phong, chdng thién tai & cip
qudc gia nhu hé théng dé diéu, canh bao sém va ctru
ho chuyén nghiép da duoc ting cuong, khoang trong
vé ning lyc ty tng pho ¢ cap ho gia dinh van con dang
ké. Trong nhiéu tinh hudng khan cap, nguoi dan phai
tu bao vé ban than trude khi nhan duoc sy hd tro tur
bén ngoai. Do do, viéc phat trién cac thiét bi ctru trg
quy mé ho gia dinh c6 chi phi hop 1y, dé sir dung va
¢6 kha nang kich hoat nhanh dugc xem 1a mot huéng
tiép can tiém nang nham giam thiéu rui ro tir vong va
ning cao ning luc chdng chiu ciia cong dong.

Xuét phat tir yéu cau thyc tién trong bdi canh gia
tang rui ro lii lut va khoang tréng vé cac giai phap ciru
sinh quy md ho gia dinh, nghién ctru nay dé xuat va
danh gia mdt mo hinh phao ctru sinh bom hoi ban ty
dong tich hop, hudng t6i kha ning ng phé khan cap
tai chd. Thiét ké k¥ thuat cua thiét bi dugc xay dung
song song v6i khao sat dinh lwong cong dong nham
thdm dinh mirc do can thiét, tinh an toan, tinh kha thi
van hanh va mirc d¢ sin sang chap nhan cua ngudi
dan. Két qua nghién ciru cung cdp bang chimg thuc
nghiém budc dau cho kha ning trién khai mot giai
phap ctru sinh phit hop v6i diéu kién kinh té - xa hoi
Viét Nam, qua d6 gop phan cung ¢b ning lyc chong
chiu ctia cong dong trudc thién tai.

2. Co s6'ly luian

2.1. Ly thuyét vé tinh dé bi ton thwong va ning
lwc chong chiu

Trong nghién ctru riii ro thién tai, cach tiép can tinh
d& bi ton thuong (vulnerability approach) nhin manh
rang muc d¢ thiét hai khong chi phy thude vao cudong
d6 hiém hoa ma con vao dic diém kinh té - xa hoi va
mirc d6 chuin b cua cong dong. Theo United Nations
Development Programme (UNDP) va Food and
Agriculture Organization (FAO), tinh d& bi ton thuong
duogc cu thanh boi ba yéu t6: phoi nhiém (exposure),
do nhay cam (sensitivity) va nang luc thich ung
(adaptive capacity) [3].

Céch tiép can nay nhin nhén thién tai nhu mot qua
trinh x4 hoi, noi cac yéu té nhu nghéo doi, bat binh
dang va han ché tiép can ngudn lyc quyét dinh mirc
do ton thit. Song song d6, ning luc chdng chiu
(resilience) dugc hiéu 13 kha nang du bao, tmg pho,
thich nghi va phuc hdi ciia c4 nhan va cong dong, bao
gém ca nguén luc vat chét, xa hoi va thé ché.

Do d6, ting cudng ning luc chdng chiu & cip ho
gia dinh, dong thoi giam thiéu tinh dé bi tén thuong,
1a dinh hudng cbt 161 trong quan 1y rai ro thién tai va
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xdy dung cong dong an toan, bén vimg trong bdi canh
bién d6i khi hau.

2.2. Vai tro ciia thiét bi civu tro' quy mé hé gia
dinh

Céc bang ching qudc té cho thiy viéc trang bi thiét
bi ctru sinh ca nhan c6 chi phi hop 1y, thao tic don
gian va kha ning kich hoat nhanh c6 thé lam giam
dang ké nguy co tir vong do ngép nudc, dic biét trong
giai doan dau cua thién tai khi nguén Iuc ciru hd
chuyén nghiép chwa thé tiép can kip thoi [3]. Nhu vy,
gidi phap ¢ quy mo ho gia dinh khong chi mang y
nghia hé trg k thuat, ma con 1a thanh t6 quan trong
trong chién lugc (mg pho phan tan va tai chd.

Tuy nhién, trong bdi canh Viét Nam, cic nghién
ctru danh gia mot cach hé thong thiét b ciru tro ho gia
dinh c6 tich hop co ché ty dong va giai phap nang
lugng bén vimng van con han ché. Phan 16n phuong
tién hién hanh mang tinh roi rac, thiéu tinh tich hop,
chwa déap tmg yéu ciu trién khai nhanh va thich img
v6i ddc diém lii lut dia phuong ciing nhu diéu kién
kinh té - x4 hoi ctia nguoi dan.

Trén co s d6, nghién ciru nay tap trung thiét ké va
thAm dinh mot mo hinh phao ctru sinh bom hoi ban tu
dong danh cho ho gia dinh, thong qua su két hop giira
phat trién giai phap k¥ thuat va khao sat dinh lugng
cong déng. Viéc danh gia dugc thuc hién trén céc tiéu
chi vé tinh can thiét, d6 an toan, tinh kha thi van hanh
va murc do san sang chép nhan, qua do6 cung cép ludn
ctr thuc nghiém cho kha nang Gng dung giai phap
trong diéu kién Viét Nam va gép phan cing cb ning
luc chéng chiu & cip co so.

3. Thue trang lii lut va nhu cau thiét bi ciru tro
tai Viét Nam

3.1. Thuc trang thiét hai do lii lut

L lut va cac hién tugng thién tai lién quan tiép tuc
1a nguyén nhan dan t6i ton that 16n vé ngudi va tai san
tai Viét Nam trong ndm 2025. Theo Bao cao 451/BC-
CTK ciia Cuc Thong ké (B Tai chinh), tir diu nim
dén ngay 05/12/2025, thién tai da gay ra 420 ngudi
chét hodc mét tich va 730 nguoi bi thwong trén pham
vi ca nude. Thiét hai vé nha & & muc nghiém trong,
v6i 4.193 ngdi nha bi sap, d6 hodc cudn troi va gan
348.000 nha bi hu héng hodc tbc mai. Dién tich san
xudt néng nghiép bi anh huong vugt qua 541.000 ha
ltia va hoa mau, cung hang chuc nghin gia suc va hang
tridu gia cam bi thiét hai. Hé théng ha tang nhu dé diéu,
kénh muong, bo song va giao thong ciing bi ton that
nang né, véi téng gia tri thi¢t hai udc tinh 1én téi hon
99.469 ty dong [4].

SO 87 (07-2026)



TAPCHI  ISSN: 1859-316X, e4SSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI

-JOURNAL OF MARINE SCEENCE AND TECIMO(-VJ

Céc khu vyc chiu anh huong nang né nhét bao
gdm mién Trung, mién nui phia Bic va cac ving triing
thip ven song, ven bién [5]. Trong d6, mién Trung la
noi thuong xuyén hing chiu bao va mua 16n kéo dai
véi dic diém dija hinh hep ngang va do dbc 16n khién
lii dang nhanh va ngdp sau trén dién rong. Tai mién
nui phia Béc, dia hinh chia cit manh két hop véi suy
giam rimg dau ngudn lam gia ting nguy co lii quét va
sat 1o dat. Ddi voi cac ving triing thap ven séng, tinh
trang ngap sau kéo dai va tac dong cia tridu cuong
khién rii ro cang tré nén phure tap, dic biét trong bdi
canh bién ddi khi hau va nude bién dang [6].

Nhirng con s6 va dic diém phéan b trén cho thiy
murc d0 rii ro cao va tinh chit ngay cang phrc tap cia
lii lut tai Viét Nam trong bdi canh bién doi khi hau.
Diéu nay dong thoi 1am ndi bat nhu ciu cap thiét vé
cAc giai phap ting cudng ning lyc ty tmg pho tai chd,
dic biét & cip ho gia dinh - noi thudng chiu tac dong
truc tiép trong giai doan dau cua thién tai.

3.2. Thuee trang thidu hut thiét bj civu sinh 6 cap
ho gia dinh

Mic du thiét hai do 10 Iut tai Viét Nam & murc
nghiém trong, kha nang chuan bi va trang bi thiét bi ctru
sinh & cép ho gia dinh van con han ché. Nghién ciru cho
thdy phan 16n ho dan chwa chuén bi ddy du céc thiét bi
khén cdp nhu 4o phao hay phuong tién ndi hd trg di
chuyén khi nudc dang cao [8]. Pong thoi, mot nghién
ctru tong quan vé hanh vi thich tmg vi Iii lut chi ra ring
dui nhan thtre dugc rii ro, ty 16 dau tu vao bién phap bao
vé ¢4 nhan van thip do ro can chi phi va tam Iy phu
thudc vao sy hd trg cia Nha nude [7].

Trong bdi canh Viét Nam, khao sat thuc té cho
thdy phan 16n ho gia dinh khéng c6 phao ciru sinh ca
nhan, khong c6 thiét bi ndi bao vé tai san va phu thudc
gan nhu hoan toan vao luc lugng ctru ho khi xay ra li
1én. Tuy nhién, khi giao thong bi chia cét hodc diéu
kién thoi tiét bat loi, kha ning tiép can ciru tro thuong
bi cham tré, 1am gia ting rui ro trong “thoi diém vang”
(g pho ban dau. Thyc trang nay cho thay ton tai mot
khoang cach dang ké giita chinh sach phong, chong
thién tai & cip qudc gia va ning luc tu bao vé & cép
ho gia dinh, qua d6 dit ra yéu cau phat trién céac thiét
bi ciru sinh quy mé h¢ gia dinh c6 chi phi hop 1y, dé
sir dung va c6 kha ning van hanh doc 1ap trong diéu
kién khan cap.

4. Gi6i thiéu thiét bi va hinh anh san phim
4.1. M6 td céu tao

Thiét bi ciru tro hd gia dinh dwoc phat trién dua trén
nén ting thuyén bom hoi hai nguoi co tai trong tbi da
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Hinh 1. Phao ciru sinh bom hoi tw dong

Bing 1. Théng so ky thudt co bdn ciia thiét bi

TT Théng sb Gi4 tri k¥ thuat
1 | Kich thuéc tdng thé 190 x 98 x 32 cm
2 Tai trong ti da 178kg
3 Strc chira 02 nguoi
4 | Vatlidu than PVC 3 16p chéng thim
5 Két cAu khoang khi 3-4 khoang doc lap

. Bom dién DC mini
6 H¢ thong bom .
(module roi)

Thoi gian bom ddy 3-5 phit
Hé théng dinh vi Module GPS tich hop
. » bén LED canh bao
9 Hg thong chicu sang 360°

178kg, dwoc cai tién nhiam phuc vu muc tiéu tng pho
1t lut tai cac khu vuc ¢6 nguy co ngap cao ¢ Viét Nam.
Khéc vai xuéng hoi dan dung phuc vu muc dich giai tri,
san pham duoc tai thiét ké theo huéng don gian, bén bi
phu hop véi diéu kién thuc té coa cac hd gia dinh.

Céc thanh phan chinh cua thiét bi dwoc trinh bay
trong Bang 1. Ngoai cac thong sb ki thut co ban,
thiét bi con tich hop module dinh vi GPS ky hiéu
“ALPHA”, dén LED canh bao 360° va dai phan quang
nhim tang kha nang nhén dién trong diéu kién khin
cAp. Trén than thiét bi, ky hiéu “VMU” thé hién don
vi phat trién 1a Truong Pai hoc Hang hai Viét Nam,
trong khi “ALPHA” 1a ky hi€u cia module dinh vi
dugc tich hop trén san pham.
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4.2. Nguyén ly hoat dong

Thiét bi phao ctru tro hd gia dinh dugc trang bi hé
thong bom hoi ban tu dong, kich hoat bang niit nhén
nhim dam bao kha ning trién khai nhanh trong tinh
hudng khan cép. Khi xay ra ngap lut, ngudi ding chi
dong kich hoat hé théng béng thao tac mot cham; bom
dién DC mini s& tién hanh nap khi vao cac khoang
phao thong qua van mot chidu. Mach gidi han ap suét
dugc tich hop dé tu ngét khi dat ngudng thiét ké, tranh
quéa 4p va ting do bén vat liéu. Nho do, thiét bi dat
trang thai noi on dinh trong khoang 3-5 phiit ma khong
cin bom tay. Do thiét bi duoc st dung trong moi
truong ngap nudce, yéu td an toan dién dugc giai quyét
ngay tir khau thiét ké bang cach khong tich hop hé
thong dién truc tiép vao than phao. Cu thé, bom dién
DC mini dugc thiét ké dudi dang module roi, chi két
ndi khi str dung va co thé théo roi sau khi bom, gitp
loai bo nguy co tiép xtic nudc kéo dai. Hé thong chiéu
sang st dung cic ngudn ning luong doc 1ap nhu pin
kho hoac pin nang lugng mat troi, khong lién két voi
mach dién trung tdm trén phao. Nho do, thiét bi gin
nhu khong ton tai nguy co ro dién hodc doan mach
trong qua trinh van hanh.

V& an toan, cdu trac 3-4 khoang khi doc 1ap giup
duy tri lyc ndi ngay ca khi mot khoang bi hu hong,
bao dam tai trong t6i da 178kg. Thiét bi dong thoi tich
hop GPS dinh vi (ALPHA), dai phan quang va dén
LED 360° dé tang kha ning nhan dién trong diéu kién
thiéu sang hodc mua 16n. Tong thé, cac cai tién nay
tao nén mot gidi phap cuu trg ban ty dong, toan dién
va phu hop véi diéu kién 1 Iyt tai Viét Nam.

4.3. Phén tich lyc noi

Dé danh gia kha nang ndi cua thiét bi trong diéu
kién ngap lut, nghién cuu ap dung nguyén ly
Archimedes dé x4c dinh lyc dy ndi tac dung 1én phao
ctru sinh. Vi tai trong thiét ké 178kg (twong duong
hai ngudi), thé tich t6i thiéu can thiét dé thiét bi ndi 1a
khoang 0,178m?3. Trong thuc té, thiét bi phai chiu thém
tai trong phu va dao dong dong nudc, do d6 hé sb an
toan 1,3 dugc ap dung, gitip can bang giita yéu cau an
toan va tinh kha thi vé chi phi, kich thuéc. Thé tich
thiét ké cua phao do d6 dugc xac dinh khoang 0,23m?
(230 lit), dam bao hd trg hai nguoi va duy tri bién do
an toan can thiét. Thiét ké sé tiép tuc duogc t6i wu trong
céc nghién ciru tiép theo dé nang cao hé s6 an toan va
dap tmg cac tidu chuan ky thuat lién quan. Hé s6 an
toan 1,3 duoc luya chon nhu mot muc tdi thiéu trong
giai doan thiét ké so bo; trong cac nghién ctu tiép theo,
hé sb nay s& dwoc ndng cao (>1,5) dé dap umg yéu cau
an toan trong diéu kién van hanh thuc té.
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4.4. Uu diém noi bit

Thiét bj duoc thiét ké theo dinh huéng thyc tién,
phu hop véi diéu kién ho gia dinh tai cic khu vuc
thuong xuyén ngap lut. Trudc hét, co ché van hanh
“mdt cham” cho phép ngudi dan nhanh chéng trién
khai phuong tién ndi khi nuéc dang, qua d6 chu dong
tmg pho trong nhimng gid dau va giam phu thude vao
luc lugng ctru ho. Thiét ké don gian, khong doi hoi ky
nang k¥ thuat, gitp tang tinh kha thi va mirc do chép
nhan, ddc biét voi ngudi cao tudi va nhom dé bj ton
thuong.

Bén canh d6, thiét bi khong st dung pin tich hop
bén trong ma van hanh thong qua ngudn dién ngoai
(pin dy phong hodc ngudn cip truc tiép khi cin
thiét). Cach tiép can nay gitp loai bo rii ro suy
giam nang lugng trong qua trinh luu kho dai han -
mot van d& phd bién ddi véi pin Li-ion. Pong thoi,
thiét ké nay ciing don gian hoéa yéu ciu béao tri va
tranh cac rui ro lién quan dén qua nhiét, chai pin
hoic hong hoc hé thong quan 1y ning lugng (BMS).
Vé bao dudng, thiét bi khong yéu cau quy trinh k§
thuat phtrc tap, tuy nhién ngudi dung duoc khuyén
nghi kiém tra dinh ky truéc mia mua i, bao gom:
danh gia tinh trang vat liéu phao, kiém tra hoat dong
ctia bom rdi va dam bao cac ngudn dién ngoai (pin
du phong, pin dén) ludn & trang thai sin sang. Cach
tiép cén nay gop phan nang cao do tin cay van hanh
trong diéu kién thuc té, ddng thoi giam phu thudce
vao cac hé thong quan 1y ning lugng phuc tap. Viéc
trang bi thiét bi dinh vi GPS va canh bao anh sang
gitip ting kha ning dugc phét hién va rat ngin thoi
gian tiép can ciru ho. V&i chi phi du kién dudi
1.000.000 VND - nam trong ngudng chp nhan cia
ngudi dan - thiét bi ¢ tiém nang trién khai rong rii,
phu hop véi didu kién kinh té - x4 hoi va dic thu rai
ro tai Viét Nam.

4.5. Thir nghiém buwdc dau va dinh gid ky thudt
so bo

Pé kiém ching cic thong sb thiét ké, nhom
nghién ctru tién hanh thir nghiém mé hinh trong didu
kién gia 1ap quy mo nho, tép trung vao thoi gian bom,
kha nang chiu tai va do 6n dinh trong nudc tinh. Két
qua cho thay thoi gian bom dat 3-5 phut, thiét bi dam
bao nang tai hai ngudi va duy tri trang thai ndi on
dinh; cac khoang khi hoat dong doc lap, khong ghi
nhan mat 4p dang ké trong ngdn han. Tuy nhién, thir
nghiém méi dimg & diéu kién kiém soét, chua phan
anh day du cic yéu td bat lgi nhu dong chay manh
hay thoi tiét cuc doan, do d6 can tiép tuc kiém ching
trong cac nghién ctru thyc dia tiép theo.
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5. Phwong phap va két qua nghién ciru
5.1. Thiét ké khdo sit

Nghién ctru dugc thyc hién theo thiét ké khao sat
dinh lugng mang tinh mé ta, két hop phan tich ndi dung
dinh tinh, nham danh gia mirc 46 chap nhan va tinh kha
thi tng dung cua thiét bi thuyén phao ctru ho béan ty
dong trong bdi canh ngdp lut. Dir liéu dugc thu thap

trong khoang thoi gian tir ngay 18/01/2026 -18/02/2026.

Céch tiép can nay cho phép lwong hoa nhén thire, thai
d6 va y dinh hanh vi cua ngudi dan déi véi mot giai
phép cong nghé méi, ddng thoi st dung dit liéu dinh
tinh dé b tro va dién gidi két qua dinh luong.

Khung khao sat dugc xay dung theo bdn muc tiéu:
(i) danh gia mirc d6 can thiét cta thiét bi trong diéu
kién rui ro 1 lut gia ting; (ii) phan tich nhan thirc vé
céc dic tinh k¥ thuat cdt 15i; (iii) do luong mirc do sdn
sang sir dung va chap nhan trién khai; va (iv) xac dinh
ngudng chi tra. Viéc tich hop cac bién nhén thirc va y
dinh hanh vi nhim bao dam danh gia toan dién tiém
ning (mg dung & cip ho gia dinh.

Mau khao sat dugc chon theo phuong phap lay
mau thudn tién (convenience sampling), huéng dén
cac ¢4 nhan sdng tai ving timg chiu anh hudéng i lut.
Béng hoi duge phan phdi tryc tuyén qua nhom cong
dong va mang xi hoi, uu tién ngudi c6 trai nghiém
thuc t&. Mau tap trung cha yéu ¢ cac tinh mién Trung,
dam bao muc d6 dai dién tuong ddi. Sau sang loc, 90
quan sat hgp 1¢ dugc dua vao phan tich, phu hop vai
nghién ciru mé ta va cac phan tich théng ké co ban.

5.2. Cong cu do luong

Bang hoi duoc thiét ké theo ciu tric bn phﬁn, bao
dam trinh ty logic tir dac diém nén dén nhan thuc va
¥ dinh hanh vi. Phin A thu thap thong tin vé dia
phuong cu tri, mic o tirng chiu anh huong boi 1 lut
va d6 sau ngdp da trai qua, nham phan loai mic do
phoi nhiém rai ro. Bién “murc d6 phoi nhiém 1i lut”
dugc sir dung nhu bién kiém soat trong cac phan tich
so sanh nhém (Independent Samples t-test), qua do6
danh gia sy khac biét trong nhén thirc va mtrc do chép
nhan thiét bi giita cac nhom dbi twong c6 trai nghiém
Iii lut khac nhau.

Phan B do ludong nhan thirc d6i véi thiét bi phao
ctru sinh bom hoi ty dong, bao g6m tinh can thiét, do
an toan, kha niang sir dung trong tinh hung khén cép
va tinh thuan tién trong luu trit. Cac bién duge do bﬁng
thang Likert 5 muc (I = hoan toan khéng dong y; 5 =
hodn toan dong ¥).

Phin C danh gia mirc d6 chap nhan thong qua cac
bién y dinh hanh vi (sin sang sir dung, sin sang giGi
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thiéu, san sang mua) va cau hoi vé khoang gia chép
nhan nhdm x4c dinh ngudng chi tra. Phan D gdm céc
cau hoi mo; dit liéu dinh tinh dugc xir Iy bang phén tich
noi dung théng qua méa hoa chi dé va thong ké tan suit,
nhim bd trg va kiém chimg két qua dinh luong.

5.3. Phwong phap phén tich dii liéu

Dit lidu dwoc xtr Iy bang théng ké mé ta va cac chi
50 tong hop nham danh gia mirc d6 dong thuan va tiém
nang tmg dung thyuc tidn. Cac bién dinh luong duoc
phan tich thong qua gia tri trung binh (Mean), d6 1éch
chuén (SD) va ty 18 ddng thuan (ty 1& lua chon muc 4
vas).

Nghién ctu xdy dung Chi s ddng thuén
(Agreement Index - AI), dugc tinh bang ty 1& phan
tram s& ngudi chon muc 4-5 trén téng miu. Ngudng
dién giai gdbm: > 80% (ddng thuan cao), 60-<80%
(trung binh), < 60% (thap).

Pé danh gia mtic do chép nhan téng thé, Chi sb
san sang tmg dung (Adoption Readiness Index - ART)
dugc tinh bang trung binh cong cua ba bién hanh vi
du kién (str dung, gidi thi¢u, mua). Theo ti€u chi phan
loai, ARI > 4,0 phan 4nh mirc rat sin sang; 3,5-<4,0 1a
san sang; < 3,5 cho thay mirc sin sang thip. Viéc sir
dung AI va ARI gitip chuan hoa dién giai, ting tinh
minh bach va hd trg dénh gia tiém ning trién khai thiét
bi trong cong dong.

Bén canh d6, dé bao dam tinh hop 18 ctia viéc tong
hop chi s6 AR, nghién ctru tién hanh kiém dinh d6 tin
cdy cua thang do théng qua hé s Cronbach’s Alpha
dbi v6i ba bién quan sat: San sang sir dung, sin sing
gidi thiéu va sn sang mua. Két qua cho thay hé sb
Cronbach’s Alpha dat 0,78, vuot ngudng chip nhan
0,7, phan anh mirc 46 nhét quan noi tai tdt. Déng thoi,
céc bién déu c6 hé sb trong quan bién - tong 16n hon
0,3, cho thay méi lién hé chit ché véi cdu tric khai
niém chung. Do do, ba bién duoc xem 1a dai dién cho
cung mot khai niém “mirc d6 san sang ung dung” va
duogc gop thanh chi s6 ARI thong qua gid tri trung binh.

5.4. Két qua nghién ciru
5.4.1. Pdc diém mau khdo sat

Téng sb quan sat hop 1& dugc dua vao phan tich 1a
n=90. Mau duoc thu thap tir nhidu dia phwong, tap
trung chi yéu tai khu vuc mién Trung - viing ¢6 muc
d6 rui ro i lut cao. Cu thé, Quang Binh chiém 38,9%
va Ha Tinh chiém 26,7%, tong cong 65,6% méau khao
sat; tiép theo 1a Nghé An (23,3%), Quang Tri (6,7%)
va mot s6 dia phuong khac véi ty 1é nho. Co cdu nay
cho thiy mirc do phu hop twong dbi cao gitta dic diém
mau va muc tiéu nghién ciru.
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Vé mirc do phoi nhiém 1ii lut, 46,7% ngudi tham
gia timg chiu anh huong tir 1-2 lan va 31,1% trén 3
lan; téng cong 77,8% co6 trai nghiém thyc té véi 1 lut.
Xét theo mirc ngap cao nhét, 44,4% ghi nhan muc 0,5-
1,0 m, 20,0% trén 1,0m va 35,6% dudi 0,5m; nhu vay,
64,4% timg d6i mat véi mirc ngap tir 0,5m trg 1én. Cac
didc diém nay phan anh mic do phoi nhiém dang ké
clia mau khao sat, qua do cung ¢ gia tri thuc tién cia
cac danh gia trong nghién ciru.

5.4.2. Pdanh gid tinh ning cua thiét bi phao ciru
sinh bom hoi ty dong

Céc tiéu chi dugc do luong bang thang Likert 5
muc va phan tich thong qua gia tri trung binh (Mean),
d6 léch chuén (SD) va Chi s dong thuan (Agreement
Index - AI). Két qua cho thiy tiéu chi “Co ché bom
hoi kich hoat nhanh bang nut nhén 1a can thiét” dat
Mean =4,00 (SD = 1,15; Al = 77,8%). Tiéu chi “Thiét
bi giup ting muc d) an toan” dat Mean = 4,00 (SD =
1,20; AI = 74,4%). Tiéu chi “Dé st dung trong tinh
hudng khan cip” ghi nhan Mean = 4,00 (SD = 1,16;
Al = 76,7%), trong khi “Kich thudc va trong luong
phu hop luu trii” dat Mean = 4,02 (SD = 1,18; Al =
75,6%).

Gia tri trung binh chung ciia nhom bién 1a 4,01,
v6i Al trung binh dat 76,1%, phan 4nh mirc dong
thun trong dbi cao. Tuy nhién, d6 1éch chuén trén 1,0
& tat ca cac bién cho thdy su phan tan déng ké trong
nhan thiic cta ngudi tham gia. Didu nay co thé xuat
phat tir s khac biét vé mirc do trai nghiém 1i lut, diéu
kién kinh t& va mirc d6 tin twdng vao cong nghé giita
cac nhom dbi tuong.

D¢ kiém dinh vai tro ctia bién kiém soat “mirc do
phoi nhiém i lut”, nghién ctru tién hanh so sanh giira
hai nhom (1-2 lan va trén 3 lan) bang kiém dinh
Independent Samples t-test. Két qua cho thdy nhom
¢6 trai nghiém 1ot nhidu c6 xu huéng danh gia cao hon
ddi véi cac tiéu chi vé tinh can thiét va mirc d6 an toan
cua thiét bi; tuy nhién, sy khac biét chi c6 ¥ nghia
thdng ké & mot sb tiéu chi (p<0,05), trong khi cac tiéu
chi con lai chua ghi nhan khac biét c6 y nghia.

Do d6, mac du Al dat mmirc tuong ddi cao, két qua
can dugc dién giai theo hudng “ddng thuan co diéu
kién” thay vi déng thuén tuyét ddi, déng thoi cho théy
mirc d trai nghiém 1ii 12 mot yéu t6 anh huéng nhung
khong phai 13 yéu t& quyét dinh duy nhat dén nhan
thirc cua nguoi dan.

5.4.3. Mirc dp san sang ing dung (Adoption
Readiness Index - ARI)

Trude khi tién hanh phan tich, thang do ARI da
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dugc kiém dinh d¢ tin cdy bang hé sé Cronbach’s
Alpha va cho két qua dat ngudng chap nhan. Mirc d6
chap nhan dugc do ludong thong qua ba bién y dinh
hanh vi: san sang st dung, san sang gidi thiéu va san
sang mua. Két qua cho thdy “Sin sang sir dung” dat
Mean = 3,93 (Al = 74,4%), “San sang gidi thi¢u” dat
Mean = 3,99 (4] = 76,7%) va “San sang mua” dat
Mean = 4,00 (4] = 75,6%). Chi s san sang (mg dung
tong hop (ARI), tinh bang trung binh ciia ba bién, dat
3,97.

Theo ti€u chi phan loai da thiét lap, ARI trong
khodng 3,5-<4,0 phan 4nh murc “Sén sang”, trong khi
>4,0 1a “Rét sin sang”. Vi ARI = 3,97, cong dong thé
hién mirc sin sang cao va tiém cén ngudng rat sin
sang. Nhom trai nghiém nhiéu Iii ¢ xu huéng ARI cao
hon, nhung khéng phai yéu t6 duy nhét quyét dinh
mirc d6 sin sang, cho thiy can két hop truyén thong
va dao tao k¥ thuat khi trién khai.

5.4.4. Mikc gid chdp nhén

Phan tich mirc gia cho thiy 22,2% ngudi tham gia
chap nhan murc dudi 700.000 VND; 44,4% chip nhan
mirc 700.000-1.000.000 VND; 20,0% chép nhan mirc
1.000.000-1.200.000 VNDB; va 12,2% trén 1.200.000
VND. Téng cdng 66,6% mau khao sat chép nhan mirc
gia dudi 1.000.000 VND, trong d6 nhom 700.000-
1.000.000 VND chiém ty trong cao.

Két qua nay khang dinh vai tro quyét dinh ctia yéu
t6 chi phi trong y dinh mua va ham y rang khoang gia
700.000-1.000.000 VND 1a ngudng kha thi cho giai
doan trién khai ban dau, xét trén ca khia canh tiép can
thi truong va kha nang chi tra ctia hd gia dinh.

6. Thao luin

Két qua cho thiy nhém tiéu chi ¢t 161 cua thiét bi
(tinh can thiét, an toan, d& sir dung trong khan cip,
thuan tién luu trir) déu dat muc déng thuén trung binh-
cao (Mean Xép xi 4,0; Al 74,4-77,8%), qua d6 cing
cb luan diém rang trong quan tri riii ro thién tai, “ning
luc tmg pho tai chd” khong chi 1a vin dé nhan thirc
ma c6 thé dwoc cu thé hoa bang can thiép cong nghé
& cép ho gia dinh. Két qua kiém dinh do tin cdy thang
do ARI ciing cho thiy cac bién hanh vi ¢6 tinh nhét
quéan ndi tai tot, qua d6 cing c tinh hop 18 cta viée
st dung chi s6 tong hop trong phan tich.Viéc luong
hoa dong thoi mirc ddng thuan (AI) va muc sin sang
chip nhan (ARI = 3,97) déng gbp mot cach tiép can
do luong twong ddi gon, dé so sanh, gitup ndi két gitra
danh gia thugc tinh cong nghé va y dinh hanh vi—mét
diém thuong bi tach roi trong cac nghién ciru vé thiét
bi ctru sinh.
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So vdi thuc trang phd bién cac phuong tién ctru
sinh mang tinh don 1é va phu thudc thao tac thi cong,
nghién ciru nay cung cip bang chimg ring cong dong
& ving i ro 1ii ¢6 khuynh huéng ung ho rd rét doi
v6i co ché bom hoi tu dong va cac chuc nang hd trg
ctru ho (dinh vi/canh bao), thé hién qua Al 6n dinh
quanh ~75%. Pang chu y, ARI tiém cin ngudng “rat
san sang” (3,97), cho thdy rao can xa hoi dbi véi tiép
nhan céng ngh¢ 1 khong 16n ngay ca khi san pham
chua dugc trién khai rong. Dong thoi, cau triic sin
sang mua chiu chi phdi manh boi kha nang chi tra:
66,6% chap nhan mirc gia < 1.000.000 VND, trong d6
nhém 700.000-1.000.000 VND chiém ty trong cao
nhat (44,4%). Két qué nay tao ra mot “méc chuén thi
truong” hitu ich cho thiét ké-san xudt: t6i wu hoa tinh
nang theo hudng du dung, bén, d& van hanh, thay vi
gia ting c4u hinh dan t&i vugt ngudng chi tra cia ho
gia dinh vung 14.

Mic du céc chi s6 trung binh déu ¢ mirc “dong ¥,
do6 phan tan (SD > 1,0 6 céc ti€u chi) goi y tinh khong
ddng nhit trong cong dong, kha nang phan anh chénh
léch vé kinh nghiém 1&, diéu kién kinh té va niém tin
cong nghé. Vi vay, chién lugc trién khai can song hanh
hai hudng: (i) truyén thong dua trén kich ban sir dung
(time-to-deploy, thao tic mot cham), va (ii) thiét ké
theo mo-dun (goi co ban-goéi mé rong) dé phu hop sirc
mua khac nhau ma van giit cac chirc ning téi thiéu
dam bao an toan.

Dong thoi, dé bao dam kha nang trién khai trong
thyc tién, thiét bi can dwoc xem xét dudi goc do tiéu
chudn an toan va tinh phap 1. Cu thé, san phim can
dugc dbi chiéu va thir nghiém theo cac quy chuan k¥
thuat qudc gia hién hanh nhu QCVN 85:2015/BGTVT
vé thiét bi ctru sinh diing cho phuong tién thily noi dia.
Trong cac nghién ciru tiép theo, viéc kiém dinh céc
tiéu chi nhu kha niang ndi, tai trong, do bén vét liéu va
d6 6n dinh van hanh, ciing nhu phdi hop vdi cac co
quan dang kiém, s& 1a diéu kién can thiét dé bao dam
tinh an toan va hop phap khi trién khai trong cong
dong.

Han ché nghién ciru

Tha nhat, thiét ké khao sat mo ta va dit liéu tu bao
4o chu yéu phan anh nhan thirc/y dinh, chua thé thay
thé hoan toan bang bang chung k¥ thuat tir thir nghiém
thuc dia quy mo 16n. Miac du nghién ctru da tién hanh
thir nghiém budc diu trong didu kién gia 1ap nhim
kiém chig céac thong sé nhu thoi gian bom, kha ning
chiju tai va d6 6n dinh, cac két qua nay van can dugc
tiép tuc danh gia trong diéu kién thyc té phuc tap
hon.Thit hai, ¢c& mau n=90 va phan b dia 1y tap trung
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mién Trung gitip phtt hop muc tiéu nghién ctru, nhung
han ché khi khai quat hoa cho cac ving lii c6 co ché
khéc (vi du 1ii theo miia 6 Dong bang Séng Ciru Long
ngap d6 thi do mua - tridu). Thir ba, nghién ciru chua
tach biét rd tac dong cua cac yéu td nén (mirc phoi
nhiém, thu nhép, kinh nghiém lii) 1én ARI, nén chua
xéc dinh duge nhom muc tiéu wu tién dé trién khai
trudce.
Huwong nghién ciru twong lai

(1) Thir nghiém hién trudng theo kich ban lii dién
hinh (nuéc dung, dong chady, mua 16n ban dém), do
céc chi s6 ky thuat-an toan (thoi gian trién khai, luc
ndi khi hong 1 khoang, d6 kin, d6 bén va dép, suy hao
pin). (2) Mb hinh héa cac yéu t6 du bao ARI (hoi
quy/SEM) dé nhan dién nhom ho co x4c suét tiép nhan
cao va nhoém can hd tro truyén thong-tai chinh. (3)
Nghién ciru t6i wu céu hinh-chi phi duéi rang budc
ngudng chi tra < 1.000.000 VND, huéng toi thiét ké
“t6i thiéu du an toan” va phuong 4n san xuat hang loat.
(4) M6 rong so sanh lién ving (mién Trung - Pong
bang Séng Ciru Long - d6 thi ven bién) nhiam hiéu
chinh thiét ké theo “hd so rai ro” dia phuong, qua do
tang tinh thich ung va kha nang nhén rong.
Lo1i cam on

Nghién ciru nay dugce tai tré béi Truong Dai hoc
Hang hai Viét Nam.
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PHU LUC 1

CAU HOI KHAO SAT PANH GIA TiNH
KHA THI VA MUC PO CHAP NHAN CUA
CONG PONG DPOI VOI THIET BI HO TRQ HQ
GIA PiNH UNG PHO LU LUT

Bang cau hoi khao sat dugc st dung nham thu thap
¥ kién danh gi4 ciia ngudi dan vé tinh hitu dung, muc
d6 an toan va kha niang tng dung thuc té cia cac thiét
bi hd trg ho gia dinh ing pho 1ii lut, trong d6 tap trung
vao phao ctru sinh bom hoi ty dong. Khao sat dugc
thiét ké theo thang do Likert 5 mirc (1 - R4t khong
ddng y dén 5 - Rat dong y) va dugc phat hanh tryc
tuyén, thu thap 90 phiéu khao sat hop 1.

LJOURNAL OF MARINE SCEENCE AND TECHNOLOGY-

PHAN A. THONG TIN CHUNG

Cau 1. Pia phuong sinh sdng cua anh/chi:
O Quang Binh
[0 Ha Tinh
OOKhac: oo

Céau 2. Gia dinh anh/chi da tirng bi anh hudng bdi
1t lut chua?
0 1-2 lan
O Trén 3 lan
Cau 3. Mtrc ngdp cao nhét gia dinh ting gip:
O Duéi 0,5 m
OTwx0,5-1,0m
O Trén 1,0 m
PHAN B. DANH GIA PHAO CU'U SINH BOM
HOI TU PONG
(Thang do Likert 5 mirc: 1 - R4t khong dong y ...
5 - Rat dong y)
4. Co ché bom hoi kich hoat nhanh bang nut nhin
la can thiét
5. Thiét bi gitp ting mirc d6 an toan khi xay ra li
lut
6. Thiét bi d& sir dung trong tinh hudng khan cép
7. Thiét bi ¢6 kich thudc va trong lugng phu hop
de cat giir trong h¢ gia dinh
PHAN C. MUC PO SAN SANG UNG DUNG
(Thang do Likert 5 mirc: 1 - R4t khong dong y ...
5 - Rat dong y)
8. Anh/chi sin sang st dung thiét bi trong mua
mua [i téi
9. Anh/chi sin sang gidi thigu thiét bi cho ngudi
than, hang x6m
10. Anh/chi sin sang mua thiét bi néu gia phu hop
11. Miic gia anh/chi c6 thé chip nhan cho mdi thiét
bi:
O Duéi 700.000 dong
[0 700.000 - 1.000.000 dong
[ 1.000.000 - 1.200.000 dong
O Trén 1.200.000 ddng
PHAN D. Y KIEN PE XUAT (CAU HOI MO)
12. Theo anh/chi, thiét bi can cai tién diém gi dé
phu hgp hon véi dicu kién 1 Iyt thyc té?
13. Anh/chi c6 dé xuat thém chirc ning nao cho
thiét bi khong?
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PHU LUC 2

PANH GIA PHAO CU'U SINH BOM HOI TU PONG

Al Mirc dong thudn x
TT Tiéu chi danh gia Mean + SD %)* Dien giai
0
Co ché bom hoi kich hoat nhanh bang nut nhén Dong thuan
1 s 4.00+1.15 77.8%
1a can thiet trung binh-cao
A o R ., - Pdng thun
2 Thiét bi gitp taing mac d9 an toan khi xdy ra 1i 4.00+1.20 74.4% .
trung binh-cao
NPT . £ 2 X Déng thuén
3 Thiét bi de sir dung trong tinh huong khan cap 4.00+1.16 76.7% .
trung binh-cao
Kich thuéc va trong luong phi hop dé cat gitt Déng thua
4 ?c ¢ va trong luong phu hop dé cat gi 400+ 118 75.6% ong‘ udn
tai nha trung binh-cao
MUC PO SAN SANG UNG DUNG
A Mirc dong o
TT Tiéu chi danh gia Mean + SD . Dién giai
thuin (%)*
Sén sang st dung thiét bi trong mua mua li Pdng thuén trung
1 ) 3.93+1.24 74.44%
toi binh-cao
Sén sang gidi thiéu thiét bj cho ngudi than, Ddng thuén trung
2 . ] 3.99+1.21 76.7% .
hang x6m binh-cao
I o Ddng thuén trung
3 San sang mua thiét bi néu gia phu hgp 4.00+1.17 75.6% .
binh-cao
BANG CHI PHI VAT LIEU SO BQ (BILL OF MATERIALS - BOM)
TT Hang muc Pon vi | S6 lwgng | Pon gia (VND) Thanh tién (VND)
1 |Phao bom hoi (PVC 3 16p) Bo 1 400.000 400.000
2 |Bom dién DC mini (module roi) Cai 1 280.000 280.000
3 [Thiét bi dinh vi GPS (ALPHA) Cai 1 120.000 120.000
4 |Dbén canh bao nang lugng mat troi Cai 1 80.000 80.000
5 |Pén canh bao dung pin kho Cai 1 50.000 50.000
6 |Dai phan quang Bo 1 60.000 60.000
Téng chi phi wéc tinh 990.000
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