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MO PAU
1. Tinh cAp thiét ciia dé tai

Rimng 13 ngudn tai nguyén co vai trd quan trong trong diéu tiét thuy
vue, dugc xem nhu “1a phoi xanh” cua lanh thd Viét Nam. Hién nay, su
suy giam tai nguyén rung khong chi la van dé cua riéng ¢ Viét Nam ma
la van dé chung ciia toan ciu. Mot trong nhiing van dé nghiém trong
lam cho tai nguyén rung suy giam ngay cang nhanh d6 chinh la nan
chay rimg. Theo théng ké cia hang nam cua FAO, c6 khoang 906 ti
USD thiét hai do chay rimg trén Thé gidi. Pong thoi, cac nghién ciru
vé bién d6i khi hau cho thay chay rimg s& nhanh chong tré thanh van
nan cua nhiéu quéc gia vi khi héu thay d6i dan dén En Ni-nd s& hoat
dong thuong xuyén hon, cuong d6 manh hon, do d6 nhiing dam chay
rimg s& xay ra nhiéu hon.

Tinh Son La c6 vi tri dia ly tr 20°39° dén 22°02° vi do Béc va
103°11° dén 105°02” kinh d6 Péng, 1a Tinh trung tim ciia ving T4y Bic,
cach Ha Noi 320 km vé phia Tay Bic; dién tich ty nhién 1a 14.174 km2,
chiém 4,28% dién tich ca nuéc, ding thir 3 trong s6 63 tinh, thanh phd
trong ca nudc. Son La, hang nim vao mua kho (tir thang XI dén thang
IV) 1a thoi diém thuong xdy ra cac vu chay rimg gy thiét hai nghiém
trong dén moi truong sinh thai va doi séng kinh té. Theo thdng ké, tir
nim 1996-2015 chay rumg di thiéu huy gan 7.586,6 ha rimg (chiém
48.,51% tong dién tich bi chay cua viung Tay Béc). Cac diém chay rimg
xay ra & do cao 1.400- 2.000 m va thuong xay ra & nhitng noi c6 didu
kién giao thong kho khan.

Nghién cttu “nguy co va canh bao chay rung (NCCBCR)” 1a linh vuc
thu hat duge sy quan tdm dac bi€t cia cdc nha khoa hoc trong nhimg
nam gan day voi sy hd trg dac luc cua cac cong nghé hién dai. Cong
nghé Dia thong tin CNDTT(Geoinformation technology) bao gdbm cong
nghé 3 hé théng co ban d6 la: Hé théng dinh vi toan cau GPS (Global
Positioning Systems), hé thong vién thim RS (Remote Sensing) va hé
thong thong tin dia ly GIS (Geographic Information Systems). CNDTT
thu thap, tong hop, phan tich, trinh dién, dién giai, chia s¢ va quan Iy cac
dit liéu Dia thong tin khong gian va cac cac dir liéu thude tinh co lién
quan. Ung dung CNDTT trén co so két hop kién thirc chuyén gia,
phuong phap phan tich da tiéu chi MCA (Multi Criteria Analysis), tri tué
nhan tao Al (Artificial Intelligence) véi viée sir dung phuong phap hoc
may ML (Machine Learning) cho phép danh gia, xac dinh cac ving nguy
co va du bao chay rung trong twong lai... mot cach khoa hoc, kip thoi,
chinh x4c va tiét kiém chi phi mang lai hiéu qua thuc tién cao.



Twr cac ludn giai nhu da néu trén, tac gia da lya chon dé tai luan an:
“Nghién cuu nguy co va canh bdo chady rieng tinh Son La trén co so trng
dung cong nghé Dia thong tin”.

2. Muc tiéu nghién ciru

- Hoan thién co s& ly luan va khoa hoc cho viéc xdy dung dugc mé
hinh nghién cau NCCBCR ¢ tinh Son La theo hudng ting dung CNDTT.

- X&y dung dugc md hinh ung dung CNDTT trong nghién ctu
NCCBCR tinh Son La trén co s¢ két hop kién thirc chuyén gia, phuong
phap MCA va Al.

3. Poi twgng va pham vi nghién ciu

*Pbi tugng nghién ciru: NCCBCR ¢ tinh Son La bang CNDTT.

*Pham vi khdng gian: Toan Tinh Son La:gdm 11 huyén va 01 thanh phd.

*Pham vi van dé: Luan an chi nghién ctru vé NCCBCR. Cac noi dung
khac nhu: cac cong trinh phong chdng chay rimg, phuong phap chira
chay rimg va phuong tién chira chdy rimg chua duoc xem xét dén.

4. Nhirng diém méi ciia luin an

1. Xac dinh duoc cac nhom nhan té dic trung va thiét 1ap duogc cac
tiéu chi tham gia vao mo hinh nghién ctru NCCBCR trong diéu kién thuc
tién tinh Son La.

2. C6 thé xac lap, kiém dinh va két hop thong tin cac diém chay thong
qua viéc img dung CNDTT xur ly cac diém hot spot duoc cung cap boi
NASA va cac diém chdy rimg ctia Cuc Kiém 1am Viét Nam nham ting
cuong do chinh xac cho cac mé hinh nghién ciru vé chay rimg.

3. Ung dung CNDTT trén co sé két hop kién thirc chuyén gia,
phuong phap MCA va Al str dung phuong phap hoc may bang cac thuat
toan: RF (Random forest), SVM (Support vector machine) va MLP
(Multi Layer Perceptron) va dit liéu tir cac Tram thoi tiét thong minh
iMetos mit dat gop phan nang cao hiéu qua trong nghién ctru NCCBCR
o tinh Son La.

5. Cac luan diém bao vé

- Luén diém 1: Xéac 1ap mdi lién hé dic trung cua cac yéu td trong
tam giac chay rimg (trén co s& cac dit lidu c6 thé thu thap dugc). Tir do
xac dinh dugc dic trung cac nhom nhan td chinh va xay dung duoc cac
tiéu chi dau vao cho md hinh NCCBCR tinh Son La

- Luén diém 2: M6 hinh tng dung cong nghé Dia thong tin trén co
s& két hop véi kién thirc chuyén gia, phuong phap MCA, Al va sd lidu
cp nhat tir cac Tram thoi tiét théng minh iMetos trong nghién ctru
NCCBCR 6 tinh Son La c6 thé dat do tin ciy cao trong thyc tién va ung
dung cu thé cho huyén Thuan Chau théng qua WebGis canh bao nguy co
chay rung.



CHUONG 1. TONG QUAN CO SO LY LUAN VA PHUONG PHAP
NGHIEN CUU NGUY CO VA CANH BAO CHAY RUNG TINH
SON LA TREN CO SO UNG DUNG CONG NGHE PIA THONG TIN
1.1.Téng quan vé ing dung cong nghé Pia thong tin trong nghién

ctru nguy co va canh bao chay rirng
1.1.1.Cong nghé Dia thong tin
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Hinh 1.1.Cong nghé Dia thong tin.
1.1.2.Tinh hinh wrng dung cong nghé Dia thong tin trong nghién ciru
nguy co va cinh bdo chdy rieng

Trén Thé gidi va Viét Nam hién nay, cac cong nghé dugc tng dung hién
nay trong nghién ctiru NCCBCR tép trung chii yéu theo cac ndi nhu sau:

- Cong nghé phat hién sdm chay rimg gém: Phat hién chay rimg bang
anh vé tinh, phat hién chay rimg bang cam bién quang hoc va mdy anh
k¥ thuét s6 (tir tram quan sat mat dat) va phat hién chay ring bing Mang
cam bién khong day.

- Cong ngh¢ canh bao chay rung:

+ Ngudn dir liéu ddu vao gém 3 tham sd: Nhiét d6 luc 13h, d6 4m,
lugng mua.

+ St dung thuat todn Nesterop dé tinh toan dua ra 5 cip canh bao
chay rung.

- Cong nghé theo dai bién dong rimg:

Tuy thudc vao muc dich ma sir dung anh vé tinh c¢6 d6 phan giai phu
hop. Néu theo dbi bién do rimg v6i pham vi bién dong nho (dudi 1ha) thi
ding anh do phan giai cao méi ¢ thé nhan biét dwoc pham vi bién dong
va c6 thé 1ap duoc ban d6 hién trang & mure ty 16 1/10.000.
1.2.Co s6 ly luidn nghién ciru NCCBCR tinh Son La trén co sé ung
dung CNDTT
1.2.1.Nguyén ly phat sinh chdy va chdy rung

Chay chi xuét hién khi c6 3 yéu to ket hop v6i nhau: nhiét, oxy va
ning lugng chdy co ban (nhién lidu): 3 yéu td nay tao thanh 3 dinh cua 1
tam giac, dugc goi 1a tam giac chay (hinh 1.2).
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Hinh 1.2. Tam giac chay rung.

Tam giac chay dat trong rung duoc goi 1a Tam giac chay rung (Hinh
1.2). Biéu kién can va du cho ddm chay rimg xay ra 1a phai dam bao du3
yéu tb: Oxy (16% luong oxi trong khong khi), vat lidu chay c6 do am <

25% va ngudn nhiét gdy chay du lon (>220- 250°C)
1.2.2.Cdc nhén té nh hwdong va nguyén nhén gdy chdy rwng

Chay rimg 1a mot san pham tuong tac gilta cac yéu t6 modi truong bao

gdm: nhién liéu, dia hinh, thoi tiét va lira (Hinh 1.3).
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Hinh 1.3. Tam gidc méi truong chay ring.
1.2.3.Phan logi chdy rieng
1.2.3.1. Theo nguon nhiét gay chay, chdy rimg dwoc chia thanh 2 dang:
- Chay tir nhién: chay phat sinh do céc diéu kién tu nhién nhu ning,
gio, sét...
- Chdy tiém ndng: chay xuit hién trong nhiing ving rung tu nhién c6
kha nang chay cao nhu c6 than bun, than luu huynh ...
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1.2.3.2. Theo t&c nhan géy chay

Chay rung dugc chia thanh 3 loai:chay ty nhién, chay theo chu dinh
cua con ngudi va chay khong chu dinh do con nguoi.
1.2.3.3. Theo VLC

Chay dudi tan (chay mit dat), chay tan rimg va chay ngam (chay 16p
tham muc day du6i mit dat, chay than bun).
1.2.4.Nguy co chay rirng va canh bdo nguy co chdy rirng
1.2.4.1. Nguy co chady rung

Theo T6 chirc nong luong thé gidi (FAO):“ Chéy rimg 1a sy xuat hién
va lan truyén ciia nhimg ddm chay trong ring ma khong nam trong sy
kiém soat ciia con ngudi, gdy nén nhitng tén that vé nhiéu mat tai
nguyén, cua cai va moi truong”.

“Nguy co chay ring” 1a thut ngir dung dé chi kha ning xay ra chay
rimg. O Viét Nam hién nay, cip du bao chiy rimg st dung gdom 5 cap
dugc quy dinh trong Quyét dinh sd 127/2000/QD-BNN-KL ciia Bo
truong Bo Nong nghiép va Phat trién néng thon (hinh 1.4).
1.2.4.2. Canh bao nguy co chay ring

Canh bao nguy co chay rimg 1a viéc xac dinh cap nguy co chay cho
cac loai rung.

- Xdc dinh mua chay rieng:

Mua chay rung 1a khoang thoi gian thuong xay ra chay rung trong
nim. Mua chay rimg duoc xac dinh theo chi sé kho han ciia Gaussel -
Walter - Thai Van Trung (bang 1.1).



Bdng 1.1. Chi 56 khé han cdc ving sinh thai cd niéc.

Cadc thang trong nam

TT | Vung sinh thai

P IV VI VEVHE VI X X | XD X

Tay Bac

Déng Bac

Dbong bang séng Hong

Bac Trung B

Duyén hdi mién Trung

Tay Nguyén

Doéng Nam Bo

O N[O O B W[ N -

Dbong bang fséng Ciiu Long

. Thang han kiét
| Théangkho

- Xdc dinh thoi gian chay trong ngay:Theo nghién ctru ctia TS.Pham Ngoc
Hung 87% s vu chay xay ra trong ngiy tir 10h sang dén 17h chiéu.

- Xdc dinh mic do anh huong cua cdc yéu 16 dieu kién tw nhién,
KTXH: Khu vuc c6 nguy co chdy ring cao 1a nhimg ving c6 dic diém
khi hau kho han, dia hinh ddc, trang thai rimg c6 khi vat liéu chay 1on
va chtra tinh dau...
1.2.5.Cdc chi tiéu phén viing nguy co chdy rieng va thanh lip bin dé
phén ving nguy co chdy rirng

Pham Ngoc Hung cho rang: chay rumg la qua trinh phure tap ludn chiu
anh huong ciia nhiéu nhéan t ty nhién va xa hoi dugce xem 1a nhirng chi
tiéu phén ving nguy co chay rung, bao gom:

1) Yéu to ddc trung cua rung: Cau trac 1am phan, kiéu rimg.

2) Yéu td dac trung cua két cu vat liéu chay: Kich thudce vat li€u, sy
sép xép va phan bd cua vat lieu, d0 4m cua vat liéu va khdi luong vat
liéu chay.

3) Yéu t6 khi hau va thoi tiét: Nhiét do khong khi, ddc biét 1a nhiét do
khong khi ngay, do 4m twong ddi cua khong khi, téc do gio, lwong mua
va thoi gian mua.

4) Yéu té dia hinh: d6 déc cua dia hinh; huéng suon; vi tri twong d6i
theo suon déc.

Vi vy, co sO quan trong nhat dé xay dung ban do phan vung trong
diém chay rimg 1a dic diém phan hoa khi hau va phan bd cua cac trang
thai rung dé chay cua cac dia phuong. Theo GS.TS Vuong Van Quynh:
“Ban do phdn ving trong diém chay rieng la ban do dia 1y, trén dé lanh
thé dwoc chza thanh nhitng ving c¢é mirc nghiém trong khdc nhau vé
chay rirmg”. Ban d6 phan ving trong diém chay rimg c6 thé dugc xay
dung cho tirng thang hoac ca nam.




1.2.6. Khd nang vrng dung CNDTT trong nghién ciru NCCBCR trén co
s¢ két hop kién thivc chuyén gia, phwong phdp MCA va AI

Trong nhitng ndm gan ddy, mo hinh nghién ctru NCCBCR tng dung
cong nghé dia thong tin trén co so két hop kién thirc chuyén gia, phuong
phap MCA va Al da dugc st dung rong raitrong nghién cuu
nhu:MLP(Satir et al., 2015), SVM(Sakr et al., 2011), RF (Arpaci et al.,
2014); (Oliveira et al., 2012), phan loai hdi quy logistic v&i chirc ning
Kernel (Tien Bui et al., 2016a) va than kinh md NF (neural fuzzy) (Tien
Bui et al., 2017b). Cac nghién ctru trén da chiing minh m6 hinh hoc may
c6 kha ning mang lai két qua nghién ctru tot hon.
1.3.Quan diém, phwong phap va quy trinh nghién ciru
1.3.1.Quan diém nghién ciru

Quan diém hé thdng, quan diém tong hop va quan diém lanh tho.
1.3.2. Phwong phdap nghién ciru

Luan 4n da st dung cac phuong phap nghién ctru truyén thong cia
Dia i hoc (1a phuong phép nghién ctru trong phong két hop véi phuong
phap nghién ctru ngoai thuc dia) két hop véi cac phuong phap nghién
ctru cu thé nhu sau: i)Phuong phéap tong hop, ké thira va phan tich tai
ligu, ii)Phuong phap khao sat thuc dia, iii)Phuong phdp chuyén gia,
iv)Phuong phép ban d6, vi)Phuong phap Vién tham, vii)Phuong phap
GIS, viii)Phuong phap phan tich da chi ti€cuMCA (Multi Criteria
Analysis), ix)Phuong phap hoc may (Machine Learning): RF, SVM va
MLP.
1.3.3.Quy trinh nghién ciru
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CHUONG 2. PHAN TiCH PAC PIEM CAC NHAN TO
PAC TRUNG GAY CHAY RUNG TINH SON LA
2.1. Pic diém chay rimg ¢ tinh Son La
2.1.1.Dién bién chdy rieng va hién trang rieng
Theo théng k&, tr nam 2001-2010, toan tinh Son La da xay ra
327 vu chdy, dién tich chay 1.005,9 ha.
Bang 2.1.S6 vu chay ring tir ndm 2011-2015 tinh Son La.

T . Dién tich
T Huyén 2011 | 2012 | 2013 | 2014 | 2015 | Téng | nguy co mirc
IV, V (ha)
1 | Méc Chau 0 1 1 1 8 11 12.342,4
2 | vanHb 0 0 1 1 10 12 20.237,7
3 | BicYén 2 1 3 2 16 24 31.793,2
4 | séng Ma 0 1 1 1 4 7 8.310,3
5 | Quynh Nhai 1 0 1 2 8 12 21.423,5
6 | PhuYen 1 0 0 2 2 5 10.589,8
7 | Yén Chau 0 2 1 1 3 7 15.604,9
8 | ThuanChau | 2 3 0 2 10 16 28.339,2
9 | TP.Sonla 1 1 0 2 3 7 8.879,5
10 | Sbp Cop 1 1 2 3 8 15 16.699,2
11 | Mwéng La 0 1 5 3 6 15 23.165,2
12 | Mai Son 2 3 0 1 5 11 24.833,8
Mikc d6 cinh bio chiy cia huyén Son La
. 0
S 120
£ 100
% 20
oo G0
oy 4 /ﬁ\
[

20

0 2008 2009 2010 2011 2012 2013 2014 2013

—e=CipIV 49 08 &8 43 49 73 72 64
CapV 36 126 101 38 41 16 16 61

——Cip IV CipV

Hinh 2.1.Téng sé mize d¢ canh bao chay ring tinh Son La (2008-2015).



Trong nhimg ngay ning néng tir thang 3 dén thang 5/2013, trén dia
ban ban Hoc xa Nam Pam thudc huyén Muong La, Son La da xay ra
chay rung ¢ khu vyc Pu Nam Minh.

-
-

Hinh 2.2. Chay tai ban Hoc xd Nam Pam thudc huyén Muong La,do dia
hinh hiém tré- nén céng tdc chita chay gap nhiéu khé khan.

2.1.2.Nguyén nhén va hgu qud chdy rirng

C6 nhiéu nguyén nhan giy chdy rimg nhung nguyén nhan chinh van
1a do tap quan canh tac nuong rdy ma chay rimg thudng xuyén xut hién
& Son La vao muia kho (tir thang XI dén thang IV).
2.1.3.Céng tdc PCCCR

Hién nay, Son La da kién toan 215 don vi (Ban Chi huy BVR va
PCCCR) tir huyén dén xa nhim ting cudng vai tro cta luc luong chuyén
trach va ban chuyén trach PCCCR ciia cac cip, cac nganh, luc luong vii
trang va cac dia phuong.
2.2.Dic trung ciia cac nhan té chinh gy chay ring & Son La

Trén co so nhimg luan giai nhu di néu trén, ludn an da dé xuat chia
thanh 03 nhoém nhan t6 chinh lién quan truc tiép dén nghién ctu
NCCBCR duya trén cac dac trung vé diéu kién dia i  tinh Son La:
2.2.1.Nhém cic nhén té diéu kign KTXH
2.2.1.1. Déc diém dan s6

Tinh hinh dan s6 phan bd trén dia ban co ring khong déu, thuc trang
phan bd dan cu c6 anh hudng rat 16n dén viéc to chuc lyc lwong ciing
nhu trién khai céng tac phong chay chita chay rimg, nhat 1a ving nii
cao, vung sau, vung xa. Mat khac tap quan san xuét canh tac trén nuong
ray la tap quan lau doi cua dong bao cac dan toc mién nui, ngoal cac hoat
dong san bat, ddt to ong, ddt than, ddt dbi co dé chan nudi gia suc 1a mdi
tiém 4n gy nén chay rimg.



2.2.1.2.Ddc diém hé thong giao théng

Hé thong giao thong van tai duong bo chua dép ing nhu ciu phét
trién kinh té ctia Tinh. Puong mon phuc vu cac hoat dong di rimg, dét
nuong, lam rdy cua da sd dan toc thiéu sb tiém an nguy co chdy rimg
cao.
2.2.1.3. Pdc diém tinh hinh sir dung dat

Quy dét cia Tinh 16n (1.417.444 ha), ding thir 3 ca nudc voi mic
binh quan khoang 1,3 ha/nguoi. Trong do, dat nong nghiép, chiém
62,7%, dat chua str dung chiém 32,8 % va phi néng nghiép chiém 4,5%.

Tuy nhién, binh quin dat san xuét nong nghlep/ngu’orl lai thip
(khoang 0,23 ha/nguoi) va da phan san xuit nong nghiép nam trén do
dbc 16n, bi x6i mon, rira troi manh, gay tré ngai cho phat trién nong
nghiép va thiéu dat phat trién do thi.
2.2.2.Nhém cdc nhan t6 thoi tiét-khi hiu

Nam trong vung khi hau B1-Vang khi hau Tay Bic, thuoc Tidu
viing khi hdu Nam Tay Bic (B1.2), khi hdu Son La mang sic thai nhiét
doi gié mua c6 mua dong lanh cua vung nii va cao nguyén-mét trong
nhitng kiéu khi hau nhiét doi gi¢ mua kha dic sic ¢ nudc ta.
2.2.2.1. Ché do nhiét

Ché d6 nhiét ciing bi phan theo hai mua (hinh 2.4). Mua déng lanh
kho kéo dai tir thang X dén thang III nim sau. Thang I 1a thang lanh
nhat. Mua hé néng am, thudng kéo dai tir thang IV dén thang IX. Nong
nhat 14 cac thang VI va VIL.

Nhiét do trung binh nim (d¢ C)

0 I o m Iv VvV VI VIO VI IX X XI XI

—e=21015 144 167 19.7 228 248 249 249 246 238 213 182 133
2016 121 136 168 203 223 23 23 225 114 1% 139 133

Hinh 2.3, Biéu do nhiét dg trung binh thang nam 2015 va 2016 (°C).
2.2.2.2.Ché dp am
Ché @6 mua - am Son La phan thanh hai mua (hinh 2.5):
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- Mua dong 1a mua it mua, lwong mua dudi 10% lugng ca nam, do
am khong khi thap, xudng t6i 75-76%. Thang XII va thang I 1a nhitng
thang c6 lwong muwa nho nhét.

- Mua mua, la thoi ky ma lugng mua thang dat trén 100mm thi ¢ Son
La mua mua bit dau vao thang V va kéo dai téi thang IX. Trong mua
nay luong mua chiém téi 90% luong mua ca nam.

Lwong mira trung binh thiang (mm)

1200

fum )

1000
800
GO0

400

200 I I
0 —_— I || —_—

I I VII VIII IX X NI NI
m3omla 11 25 2 239 271 153 44 10 1118

=)

S <.

ti=] |
-
2

Hinh 2.4. Biéu do lu’_ong mua trung binh thang (mm).

Son La con c6 cac hién tuong thoi tiét dac biét nhu: Mua noéng 14 thoi
ky thinh hanh thoi tiét nong khdé ¢ nhidu noi, nhat 1a ¢ ving thiap nam
Son La (Yén Chau c6 t6i 20 ngay nong kho; nhing ngdy nay nhiét do
ltc 13h trén 34°, d6 4m dudi 65%). Swong muoi: hang ndm ¢ Son La ¢6
tir 1 dén 3 ngay suong mudi. Swong mi: Yén Chau 1a noi c6 nhiéu swong
mu nhit, hang nim c6 t6i 111 ngay co swong mi. Dién bién thoi tiét
phtc tap da lam cho tham thyuc vat rirg bi chét, gy dd hang loai, tao 16p
vat lidu chay khong 16 trong rimg.
2.2.3.Nhém cdc nhan t6 diéu kién tw nhién
2.2.3.1.D¢ cao

Nhing noi dia hinh cao thuong kho han kéo dai, ning nhiéu va dao
dong nhiét do 16n hon rat nhiéu so v6i dia hinh thap. Cac diéu kién dia
hinh tao ra ¢6 anh huong truc tiép dén diéu kién boc hoi nude cua vat
lidu chay hodc chi phdi quy mé, téc do lan rong cac dam chay rung. O
ving nii phia Bic, tir 4 cao 900 mét trd 1én, cé thé hay gip bang gia
1am chét kho 14 va cdy nén ciing 13 noi c¢6 nguy co chay cao.

Son La mang dic diém dién hinh cta ving Ty Béc v6i do cao trung
binh 600-700m so véi mat nudc bién, dia hinh bi chia cit manh boi song
ba, song Ma va cac day nui cao.

Dia hinh cua Son La bi chia cét va tao thanh ba vung sinh thai : Vung
truc qudc 16 6, ving 1ong hd séng Pa va ving cao bién gidi. Riéng hai
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cao nguyén lon Moc Chau va Na San v6i d§ cao hang traim mét da tao
nén nét dac trung cho dia hinh Son La.
2.2.3.2.D6 doc

D6 déc anh hudong dén mirc d6 lan rong ciia bé mit chay bang cach
thay d6i muc do nong so bd cua cic nhién liéu chua chay phia trude
ngon ltra. O d6 dbc 15- 20° ngon lira dugc truyén di g?m nhu 1a lién tuc.
Nguoc lai, néu d6 dbc giam xudng thi mic d6 lan rong cua dam chay
cling giam.
2.2.3.3.Huong suon

Hudng suon cua dia hinh anh hudong dén chay théng qua cac bién doi
téng lugng birc xa Mat Trdi va gio ma cac hudng suon nhan duoc. O
phia Bic ban cau, cac huéng doc Nam, Tay Nam thuan loi dé bat chay
va lan rong do nhitng hudéng nay nhan dugc nhidu anh ning Mat Troi
hon, do d6 c6 d6 4m thap va nhiét d6 nhién lidu cao hon hudng Béc va
hudng Dong.
2.2.3.4.Ddc diém tai nguyén rirng

Tai nguyén ring c6 lién quan tryc tiép téi ngudn vat lidu chay, tinh
chat va khdi luong vat liéu chay do dic diém cua kiéu rimg va loai hinh
thuc bi quyét dinh, tir d6 dén dén tinh bat lira va quy mé dam chay.

Theo két qua diéu tra xdy dung ban do hién trang rimg va sir dung
dat, dén nam 2015, tong dién tich dt co rimg cua Son La 1a 515.952,47
ha, twong tmg véi do che phu 1a 36,56%.

Nhirng s6 liéu thong ké vé dién bién dién tich ring toan Tinh qua cac
nim (bang 2.2) cu thé nhu sau:

Bdng 2.2. Dién bién rirng Son La nam 2011-2015 [42]

Téng DT | Téng DT Trong d6 (ha) 3}‘;

TT | Nam | twnhién dat LN Rirng tw Rimg s phii
(ha) (ha) nhién trong | PAIONG |00
1 | 2011 | 1.405.500 | 913.339,80 | 550.920,50 | 20.148,20 | 324.271,10 | 40,60
2 2012 | 1.412.500 | 930.184,15 | 561.125,84 | 21.802,97 | 347.255,34 | 41,17
3 2013 | 1.412.500 | 929.721,50 | 560.440,20 | 22.589,40 | 346.691,90 | 41,20
4 | 2014 | 1.412.500 | 929.042,60 | 559.896,20 | 23.597,40 | 345.549,40 | 41,20
5 2015 | 1.417.440 | 929.047,80 | 562.860,10 | 24.109,60 | 342.078,10 | 41,30
So sanh nam Tang Tang Tang Tang Giam Tang
(2011-2015) 11.940 15.708 11.939,6 3.9614 193 0,7

2.3.2.5. Hé thong song ngoi )
Son La c6 hé thong thuy van phong phu, kha day voi 2 hé thong
chinh 1a song Pa va song Ma.
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2.3.Lwa chon bg chi tiéu cho nghién citu NCCBCR
Trén co sé ké thira cac nghién ciru, ¥ kién cua cac chuyén gia va phan
tich cic nhom nhan t6 chinh anh huéng truc tiép dén nghién ctu
NCCBCR ¢ tinh Son La.
Bdng 2.3. Bo chi tiéu cho xdy dung mé hinh nghién ciru NCCBCR

tinh Son La.

Nhom c?c Chi tiéu lwa chon Nguon duy ligu dau
nhéan to vao
1) Kiéu tham thuc vat ring. Ban d6 phan loai tham
thuc vat ring, anh vién
biéu kién tham.
tunhién | 2) Chi s6 phan loai thuc vat | Anh vién tham.
NDVI.
3) b6 cao cua dia hinh. M® hinh s6 d6 cao.
4) by dbc cua dija hinh. M6 hinh sb do cao.
5) Hudng suon dia hinh. M6 hinh s6 d¢ cao.
6) Khoang cach tir sdng sudi | Noi suy tir ban do thuy
dén céc khu rung. van.
7) Khoang cach tir cc khu dan | Noi suy tir ban do hién
cu dén céc khu ring. trang st dung dat.
biéu kien | 8) Khoang cach tr dat canh tac | Noi suy tir ban dd hién
KTXH nuong ray dén céac khu ring. trang st dung dat.
9) Khoang cach tir cac tuyén | Noi suy tir ban dd giao
duong giao thong dén cac khu | théng.
riang.
10) Hién trang st dung dat. Noi suy tir ban d6 hién
trang st dung dat
11) Nhiét do trung binh ngay | S liéu quan tric cua
cac thang mua khd (tir thang | cAc Tram Khi twong
Piéu kién | XI dén thang IV nim sau). Thuy van.
thoi tiét-khi | 12) Luong mua trung binh | S§ lidu quan tric cua
hau thang (thang XI dén thang IV | cAc Tram Khi tuong

nam sau).

Thuy van.

13) Do am cyc tieu (tr thang
XI dén thang IV nam sau).

Sb lieu quan tric cua
cac Tram Khi tuong
Thuy van.
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CHUONG 3. UNG DUNG CONG NGHE PIA THONG TIN
TRONG NGHIEN CUU NGUY CO VA CANH BAO CHAY RUNG
TiNH SON LA

3.1.Nghién ciru thanh 1ap ban @6 NCCBCR tinh Son La

3.1.1.Thanh Igp bin dé nguy co chdy rieng tinh Son La theo phwong
phap phén tich da chi tieuMCA (Multi Criteria Analysis)

3.1.1.1. Quy trinh thuc hién

Dt Bé thu thip Cong nghé Tl iE o
thongké Dia théag tm Khio sat thyre daa
L —
Dd Phan tich dic tnmg concacnhém || 2 )
K e 5 P q Dir Bdu che
el uban 10 chinh vi xac lp cic iéu chi “ ik chly
: gy chiy nimg ¢ th Som La ke
= ¥ Kienthwte | Phin tich MCA il xic dgeb troug 4
[ 2| | B tidu chi timh lip ban 04 pbén vime clunvmgia’ | % o che chi fiéu bing pluronz
Agey cochiy rong tub Som La: phiap phim tich thir bge AHP
1) D% ca0 &3 bih
2) D4 0d¢ din bnd {RCGIS 10.5 Kidn cle
3) Homg suta dja bink ] ey
4} Khioaeg cich tir dng sodt d2e cic Xy chmg cie Jip e ban do thsh || 5
b ez, phan theo bo tséu chi =gl
) Kiu tuaee e vie T
6) Dd dm cpe ticu (1o duigg XI1-1V) 480G 105 Kt clumg
) Khoang cich tmeac tuyen dwong T =
it thieg i thig Thanh p bin 40 phin vine L'
§) Khoisg chch rir kb dio co b rimge nguy co chiy rimg tinh Son La,
«—

91 Khoang cich to zoong iy dée rimg tv §e 1-100,000

Hinh 3.1. Quy trinh nghién civu thanh lgp ban do chdy rimg tinh Son La.
a/ Tao co so dit liéu vé chdy rimg

Tir cac dir liéu thu thép duge xay dung cac 16p thong tin ban do: do
cao, do dbc, nhiét do, hudng dbc, rimg, song sudi, do 4m cuyc tiéu,
khoang cach dén khu dan cu, khoang cach toi nuong rdy, khoang cach
t61 duong giao thong.

Pay 1a cac ban dd co s& dé xay dung cac ban dd danh gia theo cac
tiéu chi cia mo hinh nghién ciru NCCBCR.
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b/ Danh gia cac Iop thong tin cho nguy co chdy rung

Bdng 3.1. Bang danh gid nguy co chdy cho Iop thong tin rung.

o . . KC téi ] KC t6i Y KC t6i KC téi
Mac dy | Do bo cao . A Hwéng . N £ x R x
dinh i | déc m) giao thdng déc Loai rung sbng suoi am Khu dan | nwong ray
1
& (km) (m) % | cw(km) (m)
. PK, DC,
1600- Bic a1, I11a3 60-
1 - <0. Po ' ' <2 1-1. >=4
08" 1 <1900 05 N(;Irlf NN, ONT, 001 100 > 00
TC, Ivb, Che
8°- 1300- . 55-
5- O a - 5-=< -=<
2 15" —<1600 0.5-1 bong Bac la 200-400 —<60 1.5-=<2 350-=<400
HG, Ic, lia,
15°- 1100- Pong a2, lib, 50-
3 1-15 x 400-600 2-=<25 300-=<350
25° =<1300 Nam Nuong ray, =<55
Thoéng
25°- 1100- Tay Nam Ib, Nua, Tre 45-
4 1.5-2 . 600-800 2.5-=<3 200-=<300
45° =<120 Tay Bac =<50
5 S50 | 1200 >2 Ta Loi, NR, RT >800 <45 >=3 0-=<200
=<1300 y b - -
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Ban db danh gia theo do

déc

Ban d6 danh gia theo

huéng ddc

Ban do danh gi4 theo do
am cuc tiéu

Ban d6 danh gia theo
loai riing

!
1

| SR | )

Ban d6 danh gia theo
KC téi khu dan cu
Hinh 3.2. Céc 16p théng tin danh gid cho ban do nguy co chay rimg
¢/ Xdc dinh trong s6 ciia cdc hop phan
Bdng 3.2. Ma trdn tinh trong so cdc chi tiéu phdn ving trong diém chady

Ban d6 danh gia theo

KC t6i sdng sudi

Ban d6 danh gia theo
KC téi nuong ray

Chititu| R | PA | PC | GT | PD | SS | HD | NR | DC | Tong | Trong s

R 0.34 1043|022 |0.18|0.25|0.18 | 041 | 0.25 | 0.20 | 2.46 0.27
PA 0.17 1 0.22 | 0.20 | 0.18 | 0.20 | 0.18 | 0.27 | 0.19 | 0.27 | 1.86 0.21
bC 0.04 | 0.03 | 0.02 | 0.42 | 0.01 | 0.01 | 0.02 | 0.01 | 0.02 | 0.56 0.06
GT 0.11 | 0.07 | 0.00 | 0.06 | 0.14 | 0.14 | 0.07 | 0.19 | 0.20 | 0.98 0.11
bD 0.04 | 0.03 | 0.10 | 0.01 | 0.03 | 0.07 | 0.02 | 0.02 | 0.01 | 0.33 0.04
SS 0.04 | 0.03 | 0.07 | 0.01 | 0.01 | 0.02 | 0.02 | 0.01 | 0.01 | 0.22 0.02
HD 011011020 |0.12|0.17 | 0.18 | 0.14 { 0.22 [ 0.20 | 1.44 0.16
NR 0.04 | 0.04 | 0.07 | 0.01 | 0.06 | 0.07 | 0.02 | 0.03 | 0.02 | 0.36 0.04
DC 0.11|0.05|0.10 | 0.02 | 0.14 | 0.16 | 0.05 | 0.09 | 0.07 | 0.79 0.09

CR = CI/RI = 0.095/1.46 = 0.065 < 0.1 (dam bao do tin cay)
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d/ Phuwong trinh tich hop nguy co chdy rieng va ban do két qua

ki D0 A ) TR DAt O v BT ~l-l‘

—

= . x . Y
=3 - - — — TV ’

Hinh 3.3. Ban d6 phdn vung trong diém chay rirng tlnh Son La.
Sau khi tinh toan, so sanh c@p dé tim trong sd, ham tinh nguy co chay
v6i 9 tham sb cu thé nhu sau: CR= R*0.27 + DA*0.21 + DC*0.06 +
GT*0.11 + DD*0.04 + SS*0.02 + HD*0.16 + NR*0.04 + DC*0.09
3.1.1.2. Danh gia d¢ chinh xdc ciia mé hinh
“00m

>

> 35000 y- mconsssu

B RE=07111..

E e

izsom .

Baom e

Ensom o ~

5 1000 o
é 5000
0 - — - - _— — -
0 s 10 18 20 18 30
S vy chiy nim 20112015
Hinh 3.4. Quan hé giita sd diém chady thyc té va dién tich khu viee c6
nguy co cao (canh bdao cap 1V, V) trén ban do phan vung chay rimng.

Hé sb tuong quan cho thiy két qua danh gia do chinh xac ciia mo
hinh 1a phu hgp cho nghién ctru.
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3.1.2.Thanh ldp bin dé cinh bdo chdy rirng tinh Son La theo phwong
phdp hoc mdy (ap dung cho huyén Thudgn Chédu)

Die Sz thes thip Coug nghé
thoug ke D2 thivg tm ¢ thar
: J
P ich dic trvtng cua " 2
A 1 NI hgu ¢
al hin ac lip cie i -
T
iy chay rimg o ok Son =
A
v Vi 4 1
1 mg cic cac bain
2oy X ¥
o Ly 13 pladn i tidie o
= ny
-
v fia haafa L K4
I Tt Pluan rick hoveg qu ! v
4 v i e m tiin chi theo kim P n
L A N - 1 " 4 I A
ks, il b
Bt v phis Joes thiee vt NI Plucomg phap hoc miy theo 03 hay nms
[FYTN fumg A bdt toae BF. S\M va MLP hurven Thude
T i ' aig ( §
X : 2 M= "
g e Thank lap hia &5 phan ving sguy oo chay o | iMetos v
B hn cuc e (rr Sing 101 Mg b v st €l v & 0 000

Hinh 3.5. Quy trinh nghién civu thanh Idp ban do canh bdo chay rimg
0 huyén Thudn Chau.
3.1.2.1.Xdc dinh va kiém chirng cdc diém chdy
a/ Xéc dinh cac diém chdy
Duya vao dit liéu cac diém Hot spot thu thap duge tir NASA.
b/ Xdc nhan cac diém chay thic bang anh vién tham

, ’ . ’ o l
‘ 8+ €
== S N 3 Oee=pm e

Hinh 3.6. Cdp gid tri NBR va hién thi kiém tra diém chdy trén anh
Landsat 8
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3.1.2.2. Xdy dung dir liéu mé hinh

G Tap 4@ lida

K& gqua

-  BHE SIS S S
o o N 7R

" , — M
Top A& lgw 7/ e air ligu
buin luyén / kiGm tra
- . I |

Thuat toan hoc may: : “
1.RF, 2.SVM, 3.MLP / e
Hinh 3.7. M6 hinh dit liéu hoc may

3.1.2.3. Banh gia do chinh xdac cua mé hinh
Badng 3.3. Ket qua thong ké do chinh xdc 03 thudt toan

STT Chi s6 théng ké SVM RF MLP
1 TP Dung tich cuc 297 276 330
2 TN Am tinh thét 311 334 329
3 FP Sai duong tinh 96 117 63
4 FN Sai &m tinh 82 59 64
5 PPAKha nang du doan tich cuc (%) 75.6 70.2 84.0
6 NPAKha nang dy doan tiéu cuc (%) 79.1 85.0 83.7
7 SENSD¢ nhay (%) 78.4 82.4 83.8
8 SPECDac biét (%) 76.4 74.1 83.9
9 ACCDO chinh xac phan loai (%) 77.4 77.6 83.8
10 Chi sb Kappa 0.547 | 0.552 | 0.679
11 AUC Dién tich duéi duong cong 0.844 0.844 0.904
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3.1.2.4. X4y dung ban dd theo mé hinh

103°24°E
¥

103*37'E
L

103°50E

21°38N

21°27N
Ll

21"18'N
L]

T

Mang ludi glao thdng

8 Ritthip
C3 Thip

3 Trung binh ]
&8 Cao

L
213N

21"2TN

211N

0 5 10 Multilayer perceptron o8 Réitcao
5 neural network i
103°24E 103°3TE 103°50E

Hinh 3.8. Bdn do phdn ving nguy co chdy rirng huyén Thudn Chdu theo
) thudt toan MLP.
Bang 3.4. Phan cap nguy co chdy ring huyén Thudn Chau.

Dién tich Mit d6 chay Nguy co chay Ty 1€ chay
(km2) MLP RF [ SVM rimng (%)
106,3 51 3,6 4,3 Rét cao 90-100
106,3 0,4 2,0 14 Cao 80-90
159,5 0,3 0,1 1,1 Trung binh 65-80
265,8 0.9 1,3 0,6 Thap 40-65
4254 0,4 0,1 0,2 Rét thip 0-40

AUC cua md hinh MLP, SVM va RF hd trg lan luot 1a: 0,925; 0,867
va 0,883 trong d6 do chinh xac cia MLP Ia cao nhét.
3.2. Xdy dung mé hinh cinh bdo sém chay ring (ip dung thi diém
cho huyén Thuian Chau)

3.2.1. Nguyén ly thuc hién mé hinh

Canh bao nguy co chay 1a cung cap thong tin vé chay rimg & cip cao
nhit, gan dén muc phan tng chay c6 thé phat sinh. Thong tin canh béo
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kip thoi c6 thé ngin can chay rimg xay ra hodc dap tat dam chay khi xay
ra chay. Canh bao nguy co chdy can cir vao két qua phan tich dic diém
thoi tiét tir Tram thoi tiét thong minh iMetos & huyén Thuan Chau va dac
dlern trang thai rimg dé du bao nguy co chay rimg. Co thé phan cép nhiét
d6 vé nguy co chay va do 4 am khong khi nhu sau: (bang 3.4)

Bdng 3.4. Phin cdp nguy co chdy theo nhiét do va dé am.

Cép nguy co | Nhiétd$ 0° ]tharrr?;g%?%é?l MO ta
0 < 36 > =80 Khong c6 chay rirng
I 36 - <37 70 - <80 Kha ndng chay rat thap
I 37 -<38 60 - <70 Kha ndng chay trung binh
11 38 - <39 50 - <60 Kha nang chay cao
v 39 - <40 40 - <50 Kha nang chay rat cao
\ >40 =< 40 Kha nang chay cuc ky cao

Bén do6 canh bao chay rung (hinh 3.11) theo ham tinh sau:

\/NCCR*(T +Hm)
CBCR =
2
Trong d6: CBCR - ban dd canh bao chay rimg.
NCCR - ban db nguy co chdy rimg.
T - ban dd nhiét d6 du bao dd phan cép.
Hm - ban d6 do 4m khong khi da phan cap.
Ban dd canh bao s& dugcchia 5 cép phuc vu cho canh bao:
o Capl<1.837270559
Cép II tir 1.837270559-2.353460976
Cép 3 tir 2.353460976-2.814111919
Cép IV tir 2.814111919-3.274762861
Cép V > 3.274762861

NG sy

O
O
O
O

Dy béo nhigt 46 Bén 44 phdn cip

(s diém tram) | nhiee 88
Dy b0 6 ém MWevn | Binddphanclp s | Tchh . Ban db cdan bdo | 2':3’ Wf m;g.
{ta Sém trgm) &m sém chay ring qu v

Email, SMS

Ban 45 nguy co
chay ring tiém dn

Hinh 3.9. So d6 hé thong tich hop canh bdo nguy co chdy rimg
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Hinh 3.10. Giao dién WebGlS canh bao som nguy co chady rung
tai Thugn Chau ngay 22-04-2109 (Theo ban tin ngay 20-04-2019 ).
3.2.2.Tich hop két qua nghién civu vao WebGIS trong dir bdo chdy rimng

http: //talblenhuventavbac ddns net:8088/pages/intro

. —— - .

Hinh 3.11. Giao di¢n WebGIS trong du bao chay rimg Thudn Chdu.
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KET LUAN VA KIEN NGHI
1. Két luan

1) Tiép can vé phan mg chdy va tam giac chay trong nghién ctru
NCCBCR la co sé khoa hoc ctia luan an. Trén co sé do, ludn an da phan
tich dic diém chinh cua cac diéu kién tu nhién va KTXH cua tinh Son La
theo hudng lién quan dén chay rung. Twr do, luan an da xac dinh duoc 03
nhom nhén t6 chinh tac dong truc tiép dén chay rimg tinh Son La bao
gom: 1) Nhoém cac nhén té diéu kién KTXH, 2) Nhom cac nhén t6 thoi
tiét khi hau va 3) Nhom céc nhan t6 diéu kién tu nhién.

2) Luén an da xay dung dugc bd cac tiéu chi tham gia vao mo hinh
nghién ciru NCCBCR tinh Son La trén co sé cia 03 nhém nhén t6 chinh
nhu da néu trén. M6 hinh nghién ciru NCCBCR tinh Son La chinh 1a cu
thé héa cac tham sb cua tam gidc chdy. Tuy theo ti 16 nghién ctru ma sb
lugng va mac do chi tiét ctia cac tiéu chi co thé khac nhau. PO chinh xéac
ctia ban dd phan ving nguy co chay s& phu thudc vao sb luong va mirc
do6 chi tiét ctia cac ban d6 tham gia moé hinh dugc xay dung tir cac tiéu
chi duoc lua chon.

3) Lu4n 4n di 4p dung nhiéu phuong phap khac nhau trong xiy dung
mo hinh nghién citu NCCBCR tinh Son La nhu: phuong phap MCA voéi
trong sb tinh theo AHP, phuong phap ML vdi cac thuat toan: RF, SVM
va MLP. Phuong phéap phén tich da chi tiéu MCA va danh gia theo AHP
cho phép giai quyét nhanh cac bai toan phén tich nhiéu tiéu chi gitp cho
cac nha quan 1y dua ra giai phap nhanh chdng va kip thoi. Phuong phap
ML c6 hiéu qua trong phén tich dir liéu khach quan va chi tiét hon thong
qua vi¢c dao tao dir li€u, trong do thuat toan MLP t6 ra 1a c6 hiéu qua
trong nghién ctru. Tuy nhién d6 chinh x4c ctia két qua van phy thudc rat
nhiéu vao viéc lwa chon cac thong tin dau vao va kién thirc chuyén gia.

4) Viéc tmg dungCNDTTtrén co so két hop kién thirc chuyén gia,
phén tich da chi ti€uMCA, AHP va ML trong nghién ciru NCCBCR tuy
khong truc tiép ngan chin viée chay rimg xay ra nhung c6 kha niang vach
ra cac khu vuc c¢6 nguy co chay ring cao va danh gia mirc dd nguy hiém
ctiia ving du bao. Pong thoi véi viée két hop cac sb lidu cap nhat vé
lugng mua va nhiét do cia cac Tram thoi tiét thong minh iMetos da cung
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cép thong tin can thiét cho viéc du bao kha ning xay ra chdy rimg trong
thoi gian thyc. Thong tin du bao vé chay rimg dugc tich hop trong
WebGIS sé 14 dia chi tin cdy cung cdp cho cac nha quan 1y va nguoi dan
céc thong tin canh béao kip thoi va hiéu qua vé chay rimg o tinh Son La.

5) Co s¢ dit liéu dé dua vao mo hinh danh gia da chi tiéu MCA c6 thé
khai thac tir nhidu ngudn, trong d6 vién tham véi nhidu tu liéu khac
nhau: MODIS, Landsat... c¢6 thé cung cap nhiéu thong tin méi lam gia
tang do chinh x4c ctia mo hinh va két qua tich hgp thong tin. Dac biét,
v6i tmg dung Google Earth Engine cho phép phén tich va xir Iy mot khoi
lugng 16m anh vién tham theo cac muc dich dugce 1ap trinh rit nga‘in duoc
thoi gian xtr 1y cac dit liéu anh va cung cdp dugc cac thong tin kiém
ching vé NBR, hinh anh diém chay cho luan 4n.

6) Cac nguyén nhan chay rimg chil yéu ¢ Son La la do cac hoat dong
ctia con ngudi. Vi vy, dé giam thiéu hau qua cua chay rimg can tuyén
truyén, nang cao nang luc quan 1y cta chinh quyén dia phuong va y thic
cua nguoi dan.

7) Két qua luén an co thé duge xem nhu mot tai liéu tham khao cho
mot phuong phap thir nghiém mé hinh canh béo chay két hop dir liéu
Tram thoi tiét thong minh iMetos va WebGIS duoc 4p dung thi diém cho
tinh Son La.

2. Kién nghi

1) Tang cudng kha ning loai bo cac diémnodng (Hot spot) sai.

2)Két hop kién thirc chuyén gia vé dia 1y, Lam nghiép ciing nhu khi
tuong thily van, phan tich xa hoi trong viéc phan loai va xac dinh cac
tiéu chi, trong s6 va phan ngudng timg tiéu chi cia cac nhoém nhan t6
gdy chay rung.

3) Tich hop dir liéu theo céc tiéu chi du va cap nhat cho MCA, AHP
va cac thuat toan Al can dugc xem xét va can nhéc ky trude khi dua vao
md hinh, can c6 kién thirc chuyén gia.
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