KHOA HOC CONG NGHE

NGHIEN CUU XAY DUNG MO HINH THi BIEM
HE THONG CANH BAO CHAY RUNG TAI THANH PHO HA NOI

TOM TAT

Tran Thi Trang" ", Mai Ha An?, Tran Kim Khanh?®,
Vuong Ngoc Hoang*, Vuong Vin Quynh®

Mo hinh thi diém hé théng canh bao chay rimg (CBCR) tai thanh pho Ha Noi c6 cac thiét bi thu thap
thong tin (tram khi tuong tu dong, tram quan trac chdy rimg bang camera quang hoc), thiét bi luu trit
va xtt ly thong tin (may cha va phan mém quan tri di lieu), thiét bi hién thi thong tin (bién bao chay
rimg dién t, may tinh va dién thoai thong minh). Nhitng thong s6 ky thuat cha yéu cta hé thong
CBCR tai thanh pho Ha Noi trong mo hinh thi diém gém: (1) Do chinh xac ctia du bao cip nguy co
chay rimg (NCCR) 1a 100%, (2) Phat hién som duwoc cac dam chay rimg cé duong kinh dam chay 10 m,
trong tAm nhin dén 5 km, (3) Thoi diém gt tin canh bao NCCR hang ngay 1a 14 gio, thoi diém gti tin
canh bao sém chdy rimg va phuong an chira chay (PACC) khéong qua 10 phat sau khi phat hién duoc
dam chay. Hoat dong ctia hé thong CBCR tir cap nhat thong tin, xit ly thong tin dén truyén tin 13 tu
dong hoa. Cac thong s6 ky thuat ctia hé thong CBCR trong thoi gian hoat dong thir nghiém luon én

dinh.

Tekhoa: Du bdo nguy co chdy rimg, phat hién som chdy rung, phuong an chiza chdy rung.

1. BAT VAN BE
Canh bao chay rimg (CBCR) 1a mét ndi dung

quan trong ctia phong chdy, chita chay rimg
(PCCCR). Hé thong CBCR ¢ thanh pho Ha Noi
hién tai khong chi thiéu nhimg thiét bi can thiét
nhu tram khi twong, tram quan tric chay rimg,
may cht va phan mém quan tri..., ma con st dung
quy trinh canh bdo cii, d0 chinh xac thip va co6
nhiéu rdi ro. Vi vay, dé phuc vu cong tac PCCCR
trong diéu kién khi hau bién d6i manh va ap luc xa
hoi gia tang, thanh pho Ha Noi can phat trién he
théng CBCR hién dai, hoat dong 6n dinh va c6 do
chinh xac cao. Xuat phat tit nhiimg ly do trén viec
nghién ctru x4y dung mo hinh thi diém hé théng
CBCR tai thanh ph6 Ha Noi 1a rat can thiét.
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2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phéap xay dung mé hinh thi diém
va danh gia hé théng CBCR

M6 hinh thi diém hé thong CBCR duoc xay
dung trén co so ké thtra kién thitc va kinh nghiém
ctia cac hé thong CBCR trong va ngoai nude, phi
hop v6i nhimng giai phap cong nghé tién tién c6 thé
tmg dung vao CBCR.

Chitc nang va nhiém vu cua hé thong CBCR

Tham khdo chttc niang ctia cac hé thong CBCR
ctia Vuong Vin Quynh (2020) [1], Tran Quang
Bao va Phung Van Khoa (2016) [2], Johann G.
(2009) [3] va st dung phuong phap phan tich so
dd mang ludi da xac dinh 2 chic nang cht yéu, 6
nhiém vu tdng quat va 10 nhiém vu cu thé ctia hé
thong CBCR (Bang 1).
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Bang 1. Chitc ning va nhiém vu ctia hé thong CBCR

Chitic niang Nhiém vu téng quat Nhiém vu cu thé
Canh bao nguy co chay Cap nhat so lieu khi tuong can thiét
rimg (NCCR) Du bao cdp nguy co chay cho ting don vi
hanh
Dy bao NCCR chinh va don vi quan ly rimg

Xac dinh nhitng bién phap | Xac dinh nhiing bién phap phong chay rimg
phong chay rimg phu hop thich hop tg v6i cap nguy co chay

Truyén tin canh bdo NCCR

Truyén tin canh bdo NCCR | Déi dén hiéu va bat coi hu & cac bién bao

chay ring dién tit theo cép chdy rimg

Canh bao sém chdy | Phat hién sém cac ddm
rung chay rimg

Cap nhat hinh anh cic khu rimg

Xt Iy hinh anh phat hién cac dam chy rimng

rung

Xay dung phuong an chita
chay cho tung dam chay | Xay dung PACC cho ting dam chay rung

chay rung

Truyén tin canh bdo som

Truyén tin vé phat hién dam chay va PACCR

Bat coi bao dong & bién bao chay rimg dién
tt Khi c6 chay rimg

Ghi chi: NCCR I4 nguy co chdy rung; PACC Ia phuong 4n chita chdy; PACCR la phuong dn chiia

chdy nimg

DPic diém ky thuat va cong nghé ciia hé thong
CBCR

Tham khao dic diém ky thuat cha cac hé
théng CBCR ctia Cuyc kiém lam (2000) [4], Pham
Ngoc Hung (1988) [5], Vuong Van Quynh (2012)

[6], Nguyén Van Thi (2020) [7], Tran Quang Bao
(2020) [8], Tran Thi Trang va cs (2020) [9] da xac
dinh 8 didc diém ky thuat can c6 ctia he thong
CBCR (Bang 2).

Bang 2. Dic diém ky thuat chi1 yéu cia hé thong CBCR

TT | Chitc nang Yéu cau bic diém ky thuat
Dy bao chinh xic cap | Do chinh x4c cta du bao cap NCCR toi thiéu la
NCCR 95%
Xac dinh cac bién phap | Xac dinh cac bién phap phong chay theo quy dinh

, , phong chay thich hop voi timg cap NCCR

! Canh bao NCCR Truyén tin canh bao NCCR hang ngay bing thu
Truyén tin canh bao NCCR | dién t va qua trang Web
hang gio Thay ddi tin hieu dén va bat coi & bién bao chay

rimg dién tt theo cap NCCR

Phat hién duoc cac dam
chdy rimg

Phat hién 100% cac dam chay ring cé duong kinh
10 m, trong tdm nhin 5 km

Xay dung duoc phuong an
chtta chdy rimg

Do chinh x4c ctia thong tin trong PACCR t6i thiéu
1a 95%

Canh bao soém
chay ring
Truyén duogc tin phat hién
sém chay rimg

Truyén tin phat hien dam chay va PACCR qua
email va trang Web trong 10 phut sau khi phat
hién dam chay

Truyén tin phat hién chdy rimg qua bién bao chay
rung dién t&t bing tin hiéu coi

Ghi chii: NCCR Ia nguy co chdy rung; PACCR Ii phuong dn chita chdy rimg
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Thanh phan cia hé thong CBCR

ba thiét ké 7 thanh phan cht yéu cta heé
théng CBCR, gom: (1) Tram khi twong tu dong,
quan tric nhiét do va do 4m khong khi, luong
mua, toc do va huéng gié dat do chinh xac theo
QCVN 46: 2022/BTNMT [10]; (2) Tram quan trac
chay rimg bing camera quang hoc véi camera 360
d0 cap nhat lién tuc hinh anh cac khu rimg; (3)
Céc bién bao chay rimg dién ti truyén tai thong tin
vé c4p NCCR va sy xuat hién cta dam chay rimg
bang ca tin hiéu dén va coi; (4) May chi phuc vu

lwu giir va xtt Iy dit lieu cta hé thong; (5) Phan
mém CBCR c¢6 10 hop phan thuc hién cac nhiém
vu cap nhat dir lieu, xtt ly dix liéu va truyén tin
CBCR; (6) Cac may tinh va dién thoai thong minh
duoc nguoi dung stt dung dé nhan thong tin CBCR
va truy cap trang Web ctia hé thong CBCR; (7) Co
s& dir lieu phuc vu CBCR, gém 5 nhém: Ring va
chu ring, dia hinh, thoi tiét, nhan luc va thiét bi
chira chay rimg, d6i twong nhan tin CBCR.

Lién két ctia cac thanh phan trong hé thong
CBCR duoc thé hién qua hinh 1.

—]

Van phong CCKL

-

1.2 Thap quan
tr&c chéy rirng

W

1.1 Tram khi

TE chiFachay rirmng

t u{_ni,( tw dong

&<~ sac clp chay
mg e vl

........

I Tram gQusn trac
chay rimg

©5i bac vé rizng

Ghi chii: Cdc hinh vé I3 biéu tirong cho nhimg thanh phan chii yéu cia hé thong, nhimg mii tén chi

luong thong tin trong hé thong

Hinh 1. So d6 lién két c4c thanh phan trong hé théng CBCR

Céc thiét bi chii yéu cia mo hinh thi diém hé
thong CBCR d duoc lap dat

+ 6 Tram Khi tuong tu dong: (1) Tram Dén
Giéng (105.83440 Kbb, 21.29111 VDB); (2) Tram
Thién Phu Lam (105.79006 KbD, 21.29275 VDB);
(3 Tram ho Déng Quan (105.81430 KDD,
21.27471 VDB); (4) Tram Truong ban Bac Son
(105.80174 KDPD, 21.33803 VDB); (56) Tram hod
Ham Lon (105.80068 KbD, 21.30055 VDB); (6)
Tram Nam Son (105.81397 KD, 21.31747 VDB).

+ 2 Tram Quan trac chay rimg: (1) Tram Séc
Son 1 tai Trung tdm Du lich sinh thai Thién Phua
Lam (105.78897 Kb, 21.29031 VDB); (2) Tram

Séc Son 2 tai ven duong gian hdé Dong Quan
(105.81817 Kbb, 21.27590 VDB).

+ 3 bién bao chay rimg dién tir: (1) Bién bao 1
tai Trung tAm Du lich sinh thai Thién Phd Lam
(105.78897 KDD, 21.29031 VDB); (2) Bién bao 2
tai c6ng Ban Quan ly rimg Phong ho - Dic dung
Ha Noi (105.79654 KDD, 21.27902 VDB); (3) Bién
bao 3 tai ven duong gan ho Dong Quan (105.81654
Kbb, 21.27701 VDB).

+ 1 may chua dat tai Trung tAm Nghién ctu
Quan ly thién tai va chay rimg (thi trdn Xuan Mai,
huyén Chuwong My, Ha Noi).
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2.2. Thu thap s6 lieu

- S6 liéu vé khi twong tai cac tram duoc cap
nhat vé may chu timg gio.

- Cap NCCR duoc x4ac dinh hang ngay boéi he
thong CBCR.

- Cé4c ban tin canh b4do NCCR do hé thong gti
dén cac doi tuong st dung.

- Thoi diém chuyén cap NCCR va xuat hién tin
hiéu den va coi trén bang dién ta.

- Hinh anh céc khu rimg do tram quan trac
chay rimg cap nhat vao co s& dix liéu.

- Thoi diém phat hien dam chay va nhan
phuong an chita chdy rimg (PACCR) cta 12 dam
chay thit nghiem do hé théng CBCR gti dén nguoi
stt dung.

- 10 PACC do hé théng xac dinh cho 10 dam
chay gia dinh.

2.3. Xtr Iy s lieu

St dung cac phuong phap théng ké dé tinh
thong s6 kinh té ky thuat ctia mo hinh thi diém va
so sanh chung v6i cac thong s6 dugc xac dinh
bang nhimg phuong phap tha cong truyén thong.
Tt @6 danh gia hiéu qua kinh té ky thuat cia mo
hinh thi diém. Nhimg thong s6 cht yéu duoc xac
dinh nhu sau.

Chi phi mua sam thiét bi ctia hé théng CBCR
duoc xac dinh qua bang chao gia.

Do chinh xac cta du bao cap NCCR (%) duoc
tinh bing ty 1é phan tram s6 ngay co cap du bao

do heé thong CBCR cung cap trung voi cap du bao
tinh duoc bang cong thirc ctia Nesterop.

Do chinh xac cua phat hién sém chay ring la
xac suat phat hién duoc cac ddm chay rimg (P) co
duong kinh dam chay 1a 10 m, trong pham vi tAm
nhin 5 km.

Xac suat phat hien dam chay (P%) duoc tinh
theo cong thic:

Pi =100* ' :i(mﬁ héa két qua phat hién)}/5

Trong d6: i 1a s6 tht tw cia dam chay; P%i 1a
xac suat phat hién dam chay & dong thir i.

Do chinh x4c ctia PACCR 1a ty 1é phan tram
(K%) so thong tin dung trong PACCR do hé théng
canh bao chay rimg cung cap.

Tinh 6n dinh ctia hé théng CBCR 1a ty 1é phan
tram so6 luot trang Web ctia hé thong cung cip du
cac dich vu theo thiét ké trén tong s6 lan truy cap
vao trang Web.

3. KET QUA NGHIEN CUU

3.1. b6 chinh x4c ciia thong tin CBCR

3.1.1. D¢ chinh xdc cia du bdo cap NCCR

Do chinh xac ctia thong tin canh bao chay
rimg duoc thuc hién bing cach so sanh so liéu do
dém tai cac tram khi tuong va tinh toan truc tiép
theo cong thirc Nestrerop véi s liéu tinh toan tu
dong do phan mém tra ra.

S6 liéu kiém tra két qua du bao cap NCCR cta
hé thong duoc thé hién & bang 3.

Bang 3. S6 liéu kiém tra két qua du bao cdp NCCR hang ngay

Tram Thoi gian thong ké S6 ngay du
S6 ngdy | bao chinh xac | D¢ chinh xac du
thong ke cap NCCR bao cap NCCR (%)
Ho6 Pong Quan 01/11/2022 - 30/11/2022 30 30 100
Hé Ham Lon 01/11/2022 - 30/11/2022 30 30 100
Thién Phu Lam 01/11/2022 - 30/11/2022 30 30 100

Trong cac ngay thong ke, & tat ca cac tram khi
tuong, cap chay rimg do hé thong CBCR cung cap
déu trung voi cdp chay rung tinh theo cong thic
Nestrerop - phuong phap hién dang duoc ap dung
tai Ha Noi. Nhue vay, do chinh xac du bao cip
NCCR ctia hé thong CBCR dat 100%.

312 Do chinh xdc cua phat hién som chdy
rung

S6 liéu thong ké vé két qua phat hién dam
chay rimg ctia hé thong trong 12 lan dét thi
nghiém duoc thé hién & bang 4.
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Bang 4. Két qua phat hién d4m chéy rimg thir nghiém ciia hé thdng CBCR

TT| Thoidiém phat [Khoang cach| Puong kinh [Khéi luong| Két qua phat hién | Thoi diém nhan
hién dam chay toitram | dam chay & | vatliéu chay rimg duoc PACCR
camera (km) khoang cach| chay &
5km (m) |dam chay
(tan/ha)

1 5 2 15 Khong phat hién

2 5 4 15 Khong phat hién

3 129/11/2022 10:04 5 6 15 Phat hién 29/11/2022 10:05
4 129/11/2022 11:05 5 8 15 Phat hién 29/11/2022 11:06
5 105/12/2022 10:05 5 10 15 Phat hién 05/12/2022 10:06
6 | 05/12/2022 11:04 5 13 15 Phat hién 05/12/2022 11:05
7 |11/12/2022 10:05 5 15 15 Phat hién 11/12/2022 10:06
8 111/12/2022 11:04 5 17 15 Phat hién 11/12/2022 11:05
9 |17/12/2022 10:04 5 19 15 Phat hién 17/12/2022 10:05
10 | 17/12/2022 11:04 5 21 15 Phat hién 17/12/2022 11:05
11 | 23/12/2022 10:05 5 23 15 Phat hién 23/12/2022 10:06
12 | 23/12/2022 11:04 5 25 15 Phat hién 23/12/2022 11:05

Sau khi ma hoa két qua phat hién duoc dam kich thuoc dam chay khac nhau, so lieu duoc thé
chay 1a 1 va khong phat hién duoc 1a 0, tién hanh hién & bang 5.
tinh xac sudt phat hién dam chay tng voi nhimg

Bang 5. Xac suat phat hién dam chay rimg c6 duong kinh khac nhau trong pham vi cach tram quan tric

5 km ctia he thong CBCR
STT Duong kinh dam Két qua phat hién Mahoakét qua | Xac sudt phat hien
chay (D, m) phat hién dam chay (P, %)

1 2 Khoéng phat hién 0

2 4 Khong phat hién 0

3 6 Phat hién 1 60

4 8 Phat hién 1 80

5 10 Phat hién 1 100

6 13 Phat hién 1 100

7 15 Phat hién 1 100

8 17 Phat hién 1 100

9 19 Phat hién 1 100

10 21 Phat hién 1 100

11 23 Phat hién 1

12 25 Phat hién 1
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Bang 5 cho thay, xac suat phat hién dam chay
trong pham vi 5 km tang 1én theo duwong kinh va
dat P = 100% voi nhitng dam chay c6 duong kinh tie
10 m trér1én.

Thoi gian tir khi phat hién dam chay dén khi
nhan duoc PACCR trung binh 1a 1 phut, cong voi

chu ky quay vong ctia camera la 3 phut thi tong
thoi gian tir khi phat hién dam chay dén khi nhan
duoc PACC 1a 4 phut.

3.1.3. Do chinh x4c cua PACCR

Toa do, duong kinh 10 dam chay gia dinh
duoc thé hién & bang 5.

Béng 5. Toa d6 va duong kinh ciia 10 ¢am chay gia dinh

Thoi diém chay gia | Kinh do dam buong kinh dam chay
TT dinh chay Vi do dam chay (m)
1 12/29/2022 17:47 105.80525 21.31375 150
2 12/30/2022 11:46 105.80447 21.30778 110
3 12/30/2022 11:50 105.81158 21.30446 90
4 12/30/2022 11:51 105.80786 21.31312 120
5 12/30/2022 11:52 105.81643 21.31668 130
6 12/30/2022 11:53 105.80764 21.32033 170
7 12/30/2022 11:54 105.79137 21.29207 80
8 12/30/2022 16:01 105.79711 21.28604 95
9 12/30/2022 11:57 105.80522 21.27679 220
10 12/30/2022 16:06 105.82681 21.26932 50

Heé thong CBCR da tu dong gtri 10 PACC ctia
10 dam chay ring gia dinh. Trong moéi ban PACC
co 22 s6 lieu (téng s6 c6 220 so lieu trong 10
PACC) thudc 5 nhom théng tin: Hoan canh dam
chay, dac diém dam chay, ky thuat chira chay,
nhan luc va phuong tién chita chay, cip chi huy
chita chay.

Phan tich su khac biét gitta s6 lieu do hé
théng CBCR cung cip véi so liéu xac dinh bing
phuong phap thi cong cho két qua nhu sau:

+ Nhitng thong tin vé hoan canh va dac diém
dam chay (vi tri dia ly, diéu kién dia hinh, diéu
kién thoi tiét, trang thai ring, don vi hanh chinh,
tén chu rimg, chiéu cao ngon ltra...) duoc xac dinh
béi hé thong CBCR 1a chinh x4c.

+ Nhitng thong tin vé ky thuat chita chay
(phuong phap chira chay, chién thuat chita chay,
ky thuat chtta chay..) trong PACC do hé thong
CBCR cung cép 1a chinh xac. Cé t6i 49/50 truong
hop céc so lieu duoc xac dinh boi hé théng CBCR
pht hop véi s6 lieu xac dinh bing phuong phap
thu cong.
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+ Nhu cau nhan luc chira chay rimg duoc xac
dinh boi hé thong CBCR kha chinh xac. Véi cac
dam chay nho thi s6 nguoi chita chay xac dinh boi
hé thong CBCR théap hon 5 - 10% so voi s6 nguoi
xac dinh béi cac d6i chita chay rimg. Con véi
nhimg dam chay 16n s6 liéu 13 tuong duong.

+ Nhu cau thiét bi chtra chay rimg duoc xac
dinh béi hé thong CBCR 1a twong d6i chinh xAc.
Co6 45/50 truomg hop céc so lieu duoc xac dinh boi
hé théng CBCR phu hop véi s6 lieu duoc xac dinh
cac Doi co dong bao vé rung, phong chay chita
chay riung (CDBVRPCCCR).

+ C6 3/10 truong hop, yéu cau cap chi huy
chita chay xac dinh béi hé thong CBCR théap hon 1
cap so voi yéu cau cap chi huy chira chay x4c dinh
boi chuyén gia.

Nhu vay, thong tin trong cac PACCR x4c dinh
boi hé thong canh bio chdy ring 1a chinh xac,
trong ca 10 PACCR da duoc xay dung chi c6 9/220
s6 lieu sai léch so véi s6 lieu duoc xac dinh béi cac
chuyén gia. Thong s6 danh gia do chinh xac trong
xay dung PACCR ctia hé thong CBCR la:
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220-9

= 96%

an

K% =

3.2. Tinh 6n dinh cta mé6 hinh thi diém hé
théng CBCR

Da thong ke s6 phien cap nhat dit liéu tir Tram
Thién Phu Lam va Tram ho Déng Quan (Bang 7),
s6 1an cung cap day da dich vu cta trang Web va
s6 lan truyén tin canh bao nguy co chay rimg,
canh bao som chay rimg ctia hé thong (Bang 8).

Bang 7. S6 liéu vé tinh 6n dinh ctia hoat dong cap nhat dix lieu

Hoat dong cap |Doi tuong kiém | Thoi gian kiém |S6 phién cap| So phién |S6 phién cap| S6 anh |S6 anh
nhat dix lieu tra tra nhat dit liéu | cap nhat | nhat dix lieu | dang | chat
theo thiét ké| dirlieu | ddang gio goc | luong
thuc té tron chup | tot
Capnhatsé | Tram Thién Ngay 18- 72 72 72
liéu khi twong Phua Lam 20/10/2022
Cap nhat anh | Tram hé Dong | Tt 0 — 1 giova 3.888 3.888 3.888 | 3.888
cac khu rimg Quan 12 - 13 gidr cac
ngay 28, 29,
30/11/2022
Bang 8. SO liéu vé tinh 6n dinh cta hoat dong xit ly dit liéu va truyén tin
Hoat dong xtrly Péi tuong kiém| Thoi gian | S61an |Solan| S61an | Solan | S6 1an [S6 1an nhan
dit lieu va truyén tra kiémtra | truy |co du truyén tin truyén | cung | duoc tin
tin cap vao(17 dichl NCCR tin |cdp dam| canh bao
trang | vu |theo thiétl NCCR |chay gid| som chay
Web | theo ké thuc té | dinh ring
thiét
ké
Cung cap dich vu [Trang Web cta| 8 giv va 14 10 10
trén trang Web hée thong  |gio cac ngay
Ngay 10 -
14/11/2022
Truyén tin canh | Cac doi twong Ngay 01/11 - 60 60
bao nguy co chay |nhan tin CBCR| 30/12 nam
rimg 2022
Truyén tin canh boi Ngay 29 - 11 11
bao som chay |[CPBVRPCCCR 30/12/2022
rung

Bang 7 va 8 cho thdy, cac hoat dong cap nhat
dir lieu, xtr Iy dit liéu va truyén tin cta hé thong
luén 6n dinh ca vé thoi gian, vé so luong va chat
lwong.

3.3. Hiéu qua ctia mé hinh thi diém hé théng
CBCR

3.3.1. Hiéu qua ky thuit CBCR (Bing 9)

Bang 9 cho thdy, hée thong CBCR thi diém c6
mot s6 wu diém vé ky thuat nhu: Thuc hién duoc
ca 2 chtc nang canh bao NCCR va canh bao som
chay rimg; tr dong truyén tin canh bao NCCR va
canh bao som chay riung; cung cdp thong tin
CBCR qua email, bién bdo va trang Web; hé thong
CBCR duoc két noi internet dam bao kha ning tu
hoat dong va cung cdp thong tin CBCR lién tuc
cung lac qua nhiéu kenh.
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Bang 9. Chitc ning chii yéu cia mot s6 he théng CBCR

Nhoém hé thong Canh | Phathien | Xay Tu | Canh | Cung cép | Kétnoi
b4ao | sémchay | dung | dong |bao dén| thong tin |internet
NCCR| rung PACC |truyén| cha | quatrang
tin ring Web
Heé thong CBCR thi diém X X X X X X X
Heé thong canh bao NCCR X
Heé thong canh bao som chay rimg X X

3.3.2 Hiéu qud kinh t€¢ (Bang 10va 11)
Bang 10. Gia tram khi tugng tir dong c6 thé diung cho hé théng CBCR

Muc dau tu (triéu dong)
Tram khi tuong Dau tu ban dau V%:i }}112?12 ggﬁo
Tram khi tuong te dong ctia mo6 hinh thi diém (Viet Nam) 60 6
Tram thoi tiét moi truong iMetos (Ao) 220 10
Tram quan tric khi tuong mini WeatherHawk- M (My) 290 80
Tram khi twong tu dong R.M Young (My) 310 80

Bang 11. Gi4 tram quan tric chéy rimg bing camera quang hoc

Mic dau tu (trieu déng)
Tram camera - - i
Dau tu ban dau Bao tri hang nam
Tram camera & m6 hinh thi diém (Viét Nam) 575 57
1Q Wireless (Ptxc) 4.600 230
DiSiCon (Nga) 1.610 161
Lin Cinda (Trung Quéc) 3.450 230

Bang 10 va 11 cho thdy, chi phi thiét bi cho
CBCR trong mo hinh thi diém thap hon 3 - 514n so

voi cac hé thong CBCR khac.

Can ctr vao gia céac thiét bi da st dung cho mo
hinh thi diém, da wéc tinh mic dau tu cho thiét bi
chtt yéu dam bao hoat dong CBCR trén gan 30.000
ha rimg va dat 1am nghiép ctia thanh pho Ha Noi
(Bang 12).

Bang 12. Uéc tinh nhu ciu thiét bi va mc ddu tu cho hé théng CBCR

TT Hang muc Don vi| Dau tur 1an |Bao tri hang| DPinh muc s6 | SO luong |Téng dau[Tong bao tri
dau (triéu | nam (triu luong cho toan |tw 1an d4u| hang nim
dong/don | dong/don thz‘%nh (t\riéu (triéu dong)

Vi) vi) pho Ha | dong)
Noi
1 Tram khAl tuong ti| Tram 150 10 1 tram{Z.SOO 12 1.800 120
dong ha rimg
9 Trgr}l can;era\ phat| Tram 400 20 1 tram{l.OOO 20 12,000 900
hién chay ring ha rung
NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2023 79



KHOA HOC CONG NGHE

g [Biénbao cap chay| Chiec | 7 1chiéc/1xa | 70 7.000 490
rung dién t
4 May chu Chiéc 700 50 1 chiéc 1 700 50
Téng 21500 |  1.560

Nhu vay, theo woc tinh thi mitc dau tur 1an dau
cho hé thong CBCR tai thanh ph6 Ha Noi khoang
21,5 ty dong va chi phi bao tri hang nam 1a 1,56 ty
dong.

4. KET LUAN

Hé thong CBCR tai thanh pho Ha N¢i trong
mo hinh thi diém c6 2 chttc nang (canh bao NCCR
va canh bao som chdy rimg), 6 nhiém vu (du bao
NCCR, xac dinh bién phap phong chay rung,
truyén tin canh bao NCCR, phat hién sém cac dam
chay rung, xay dung PACC cho timng dam chay
rimg, truyén tin canh bao sém chay rimg).

Thiét bi chtt yéu ctia hé thong CBCR gém: (1)
Thiét bi thu nhan théng tin (cac tram khi tuong,
cac tram camera quan trac chay ring); (2) Thiét bi
xt ly va truyén thong tin (may chd va phan mém
quan tri); (3) Thiét bi hién thi thong tin (bién bao
chay rimg dién tt, may tinh va dién thoai théng
minh ctia nguoi stt dung).

Mo hinh thi diém hé thong CBCR tai thanh
pho Ha Noi c6 3 dac diém ky thuat cha yéu, gém:
(1) Du bao chinh x4c cdp NCCR; (2) Phat hién
100% cac dam chay ring cé duong kinh 1a 10 m
trong tdm nhin 5 km; (3) Gti tin canh bao NCCR
hang ngay, gt tin canh bao sém chay rung va
PACC khong cham qua 10 phat sau khi phat hién
duoc dam chay. Dic diém cong nghé chu yéu cta
hé thong CBCR tai thanh pho Ha Noi trong mo
hinh thi diém la: (1) Van hanh tu dong; (2) Két noi
internet; (3) St dung dix lieu 16n.

Trong qué trinh van hanh thi diém, hé thong
CBCR tai thanh pho Ha N¢i hoat dong 6n dinh.
Chi phi thiét bi cta hé théng CBCR thi diém thap
hon 3 - 5 lan so voi chi phi trong cac hé théng
CBCR khac. Muc dau te lan dau cho hé thong
CBCR trén dién tich rimng thanh phé khoang 21,5

ty déng va muc bao tri hang nam khoang 1,56 ty
déng.
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PILOT MODEL OF FOREST FIRE WARNING SYSTEM IN HA NOI CITY
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Summary

This paper presents the results of developing a pilot model of the forest fire warning system in Ha Noi
city. The main components of the system include assembling and configuration of equipment for
information collection (automatic meteorological stations, forest fire monitoring stations with optical
cameras); equipment for information storage and processing (servers and management software),
equipment for information display (electronic forest fire board, computers and smartphones). The
main technical parameters of the forest fire warning system in the pilot model have been achieved: (1)
The accuracy of the prediction of forest fire risk is 100%; (2) The ability to detect forest fires with a
visibility of up to 5 km when the diameter of smoke column of the fire is of 10m is 100%; (3) Time to
send information of daily forest fire warning is 14 hours, time to send fire fighting plan is not later than
10 minutes after detecting the forest fire. The operation of the forest fire warning system, including
updating information, processing information and transmitting information is automated. The
technical parameters of the forest fire warning system during the test time are always stable.

Keywords: Forest fires risk forecast, early detection of forest fires, forest fire fighting plan.
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