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Tém tit: Son La la tinh mién nai Tay Bic Viét Nam c6 nhiéu dén toc sinh séng, tinh ¢6 dién tich
14.125 km?, chiém 4,27% tong dién tich Viét Nam. Dién tich dat 1am nghiép chiém 73% tong dién
tich ty nhién cua tinh v&i 357.000 ha rimg, trong d6 c6 4 khu rimg dic dung va bao ton thién
nhién. Hang ndm c6 hang trim dam chdy rimg xay ra, gy nhiéu thiét hai cho tu nhién, kinh té va
moi trudng sinh thai cua tinh. Do tac dong cua bién doi khi hau ma chay rimg c¢6 xu hudng gia
tang trong nhirg nim gan day. V&i muc dich thanh 1ap ban d6 canh bao nguy co chay rimg, d¢é tai
da phan tich co ché, nguyén nhan gdy chay rung va xay dung co s¢ dir licu lién quan téi chay ring
bao gdm nhiéu 16p thong tin vé tu nhién va kinh té xa hoi, trong d6 c¢6 nhiéu 16p thong tin khai
thac tir tu liéu anh Landsat 7. Phuong phéap chuyén gia dugc ap dung trong danh gia, két hop véi
phuong phap phan tich thir bac (AHP) ctia Saaty dé xac dinh trong s cua cac tham s lién quan
t6i chay rimg. Dé tai da ap dung phuong phap MCA, xay dung dugc ham da chi tiéu véi 9 tham sb
va xtr dung ham nay dé xay dung ban dd canh béo nguy co chay rimg cap tinh ti 1& 1:100.000.
Kiém chimg két qua bang phuong phap phén tich twong quan hdi quy, gia tri xac dinh boi R? dat
0,71. Ban d6 da duoc sir dung phuc vu cho viéc 1ap ké hoach phong chdng chay rimg cho tinh Son La.

Tir khoa: Nguy co chay ring, da chi tiéu, AHP, GIS.

1. Pit van dé
1.1. Tinh cdp thiét

Chay rung va sy suy giam tai nguyén rung
khong chi 1a van dé buc xuc cia riéng Viét
Nam ma 1 van d& chung cua toan cau. Chay
rimg 12 hiém hoa thudng xuyén xay ra gay thiét
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hai ning né ca vé mat kinh t& xa hoi va mat chit
lwong cude séng con ngudi [1].

Theo théng ké ciia FAO (béo céo ciia CDP
ndm 2016) [2], hang ndm khoang 906 ti USD
d3 bi thiét hai boi sy mét rimg do chay (bao cao
cia CDP nam 2016). Nghién ctru vé bién dbi
khi hu cho thay chdy rimg s& nhanh chéng tr¢
thanh van d& ctia nhiéu qudc gia vi khi hau thay
d6i dan dén En Ni-nd sé& hoat dong thuong
xuyén hon, cuong d6 manh hon, do d6 chay
rimg s& xay ra nhiéu hon [3].
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O Viét Nam, trong nhiing nim gan day,
nhiéu vu chay rung lon xay ra gay nhiéu t6n
that nghiém trong vé kinh t& va méi truong, lam
thiét hai nghiém trong h¢ sinh thai va gop phan
lam gia tang 6 nhiém moi trudng xung quanh.
Theo thdng ké ciia B néng nghiép va phat trién
nong thon,tinh dén thang 12 nam 2016, da xay
ra 2.792 vu chay, trong d6 c6 388 vu chay rung
voi1 3.309 ha rimg bi chay (tang gap 3 1an so véi
nam 2015). Vi vay, van dé hét sirc birc xuc dat
ra cho mdi dia phuong c6 rimg 1a phai tién hanh
nhitng bién phép thich hop, trong dé c6 viéc lap
ban d6 canh bao nguy co va xay dung ké hoach
phong chdng chay rimg.

1.2. Muc tiéu va co s6 tai liéu nghién ciru

Muc tiéu nghién ctru cia dé tai la ap dung
phuong phap phan tich da chi tieu (MCA) de
phan tich danh gia mdi lién quan cua cac yéu t6
tu nhién va xa hoi dén nguy co chay rimg va ap
dung mé hinh xur 1y khong gian dé thanh lap
ban dd nguy co chay ring ti 18 1:100.000 cho
quy mo khdng gian ctia toan tinh Son La.

Co s6 tai liéu dé thyuc hién nghién ctru bao
gom: Dir lidu nén dia hinh ti 1& 1: 100.000 do
B tai nguyén moi trudng thanh lap; Du li¢u
rung, dan cu, hién trang tai bién khai thac tir s&
Noéng nghiép va Phat trién Néng thon, s& Tai
nguyén va Moi truong tinh Son La, c6 hidu
chinh va bd sung tu nguén tu liéu anh Landsat;
S6 liéu khi tuong khai thac tir Pai Khi tugng
Thuy van trung uong.

2. Co s& khoa hoc ciia viéc thanh 1ap ban do
nguy co chay rirng

2.1. Nguy co chdy rung va dw bdo nguy co
chay rirng

Pam chay chi xuat hién khi c6 3 yéu t6 két
hop v6i nhau: nhiét, oxy va nang luong chay co
ban (nhién li¢u). Thém vao do, néu cac yéu t6
nhu d§ am thap, gi6 manh, dia hinh va hudng
gi6 thuan loi thi dam chay s& phat trién nhanh
chong. Khi thiéu mot trong 3 yéu td nay, dam

chay khong thé xay ra, nhung khi két hop ca 3
yéu t6 nay thi chay 1a mot diéu kho tranh khoi.
Chdy rumg la mdt san pham tuong tac gila cac
yéu t6 modi truong véi nhau, bao gdm nhién liéu
(cay rung), dia hinh, thoi tiét va lira. Cuong do
va toc do lan rong ciia mét dam chay phu thude
vao s6 luong va su sap xép cua nhién li€u, do
Am cta nhién liéu, toc do gid gan khu vuc chay,
dia hinh va do6 ddc [4-6].

Nguy co chay rimg 1a thuat ngir dung dé chi
kha ning xay ra chay rimg véi tat ca cac loai
rimg [7], thuong dwoc chia thanh nhimg cip
nguy co khac nhau tir it xay ra chay rimg, dén
nguy co chay 16n. Du bao nguy co chay rung la
viéc xac dinh cdp nguy co chay cho cac loai
rung. Nguy co chay truge hét phu thude vao
diéu kién thoi tiét. Thoi tiét cang nong, kho va
cang kéo dai thi nguy co chay rung cang cao.
Nguy co chay rung ciing phu thudc vao dac
diém trang thai rimg. Nhimg trang thai rimg c6
nhiéu ciy c6 dau, nhidu ciy bui day leo, nhiéu
canh kho 14 rung khi gip thoi tiét kho han s& dé
chdy hon nhiing trang thai rimg khac. Vi vay,
nguoi ta thudng cin ctr vao két qua phan tich
dic diém thoi tiét va dac diém trang thai ring
dé du bao nguy co chay rimg.

. €5 khi ning chiy lon
- C5 ki ming ehiy lon vi lan trin nhanh

Hinh 1. Quy udc vé thong tin canh bao nguy co
chay rung theo chi s6 Nestrop [8-10].

2.2. Xdc dinh cdc nhdan t6 méi truong dnh
huong dén chay rung

Nhiing phan tich duéi day vé cac nhan t6
moi truong anh huong dén chay rimg sé cung
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cép co sO khoa hoc cho viéc danh gia mic do
nhay cam v6i chdy rung cho ting 16p thong tin.
e Dia hinh

Pia hinh bao gém cac yéu td: @6 ddc,
huéng suon, dd cao tuyét ddi. Pja hinh khong
thé thay doi tai mot thoi diém nhung cdu tao
cta dia hinh s& anh huong dén sy thay d6i vé
nhién lidu va diéu kién khong khi. Cuong do
btrc xa mat troi 16n nhat khi do dbc vuong goc
v6i mit troi. O phia bic ban ciu, cac huéng doc
nam, tdy nam thuan loi dé bt chay va lan rong
do nhiing hudng nay nhén duoc nhiéu 4nh ning
mit troi hon va s& ¢6 d6 4m thap va nhiét do
nhién liéu cao hon hudng bic va huéng dong.
Ban ngay gi6 manh hon & hudng sudn nam
va tay.

O ving ndi cao dia hinh thuong kho han
kéo dai, nang nhiéu va dao dong nhiét do 16n
hon rét nhiéu so véi thép; & suon dbc, do khac
huéng phoi nén nang lugng nhan dugc la khac
nhau va cac dong déi luu phat trién manh so véi
cac vung bang phang O d6 dbc 15 - 20° ngon
Itra dugc truyen di gén nhu la lién tuc. Nguoc
lai, néu do déoc giam xuong thi mac d6 lan rong
clia dam chay ciing giam [6]. Cac diéu kién dia
hinh tao ra c6 anh huong truc tiép dén diéu kién
bbc hoi nuéc cia vat lidu chay hodc chi phdi
quy md, tbc do lan rong cac dam chay ring. O
ving nui phia béc, tir d6 cao 900 mét trg 1én, co
thé hay gip bang gia 1am chét kho 14 va cay nén
cling 1a noi ¢6 nguy co chay cao [6, 11, 12].

e Nhién liéu chay

Nhién liéu 1a mau chdt quan trong trong tam
giac Itra. Nhién li€u khong phai 1a nguyén nhan
chay nhung né 1am thay d6i mic d6 chay, anh
hudng dén sy dé bét ltra ciing nhu kich thude va
cuong do cua d4m lira. Nhién liéu chay duoc
miéu ta trong cac thoi ki cla ca trang thai nhién
liéu va loai nhién li€u. Trang thai nhién li¢u dé
cap dén d6 4m cua nhién liéu, cho du cay séng
hay chét. Loai nhién liéu bao gém dac tinh vat
1y clia nhién ligu, thanh phan cuia nhién liéu va
nhom nhién liéu. Déc tinh vét 1y cia nhién liéu
anh huong dén cach nhién liéu chay bao gom s6
luong, kich thude, su lién két va sip xép cua
vat lidu [7, 11, 13]. Pbi véi ring, cac dic tinh

nay lién quan t6i dac diém cac loai rimg khéc
nhau.

Do 4m cua vat liéu: 1a khdi luong nudc
duoc cu thanh theo khéi lugng don vi cua
nhién lidu khé va duoc xac dinh chu yéu bai
loai nhién liéu va thoi tiét. N6 ciing c6 thé duoc
x4c dinh bang ty 18 phan trim trong lugng kho
ctia nhién liéu [14-16]. Anh huéng quan trong
nhit ctia do 4m ddi vai chay 1a tac dung cia hoi
nudce thoat ra tir nhién li€u chdy. N6 lam gidm
luong oxy xung quanh chit chay dan dén lam
giam téc d6 ciia qua trinh chay. Cac loai thuc
vat va mat do cua ching anh hudng toi diéu
kién do am va nguyén nhan chay. Thyuc vat
chtra thap hon 10% d6 am co thé giy ra chay
[15, 17].

o Thoi tiét

Chéy rimg lién quan mat thiét dén thoi tit
va khi hau [11, 12]. Ngoai chi s6 Nesterop [4,
5], co the thdy cac tham sé quan trong nhét cta

thoi tiét anh huong dén chdy rung la nhiét d6
khong khi, d6 4m twong dbi va toc do gio.

- Nhiét d6 khong khi dong mot vai tro quan
trong gdy ra chay rung. Anh hudng truc tiép
cia n6 1én nhiét do caa vat liéu va lam cho
lwong nhiét ning can thiét ting 1én dén diém
bit lra.

Hinh 2. Tam giac moéi trudng chay rung.
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- P am khong khi: d6 am tuong ddi cia
khi quyén thap va d6 am mit dat bi giam do bdc
hoi sé& 1a diéu kién thuan lgi cho chay rimg.

- Toc do gio: ty 1¢ a6t chdy chiu anh huong
boi ty 1€ oxy cung cap vao ngudn lira nén toc do
gié cung la 1 yéu t6 anh huong 16n dén qua
trinh chay. Khi téc do gi6 tang 1én, ngon lira lan
vao nhitng vat liéu trén bé mit gy ra nong so
bd va mic do lay lan ting dan lén. Piéu do6
khang dinh rang toc d6 gié tang 1a nguyén nhan
lam tang muc do lan téa ctua lra va cuong do
chay cao hon [6, 11, 18].

e Téac dong cua con nguoi

Céc nhan t6 can thiét dé xay ra chay 1a su
c6 mit cla cac vat licu dé chay va nguén Itra.
Céc ngudn lira gy ra chay co thé bit ngudn tir
ty nhién (nhu gidong sét) hodc do con nguoi.
Tuy nhién, nhitng nguyén nhan chay tuy nhién
chua phai 1a mdi quan tdm 16n ctia nghién ciru
chay rimg. Hau hét cic vu chay déu do hoat
dong cia con nguoi va do ciing chinh Ia trong
tam cho nhimng nghién ctru trong thoi gian gan
day [3, 17]. Cac nguyén nhan gay chay do con
nguoi co thé duoc phan chia gdm nguyén nhan
tryc tiép gdy chay do phuong phép canh tac
nuong rdy truyén théng va nguyén nhan gian
tiép [4, 5, 6] 1a cac hoat dong cia con nguoi
nham dem lai loi ich kinh € song lai c6 kha
nang lam tang nguy co chdy nhu khai thac g0,
dbt to ong lay mat, phat trién dudng bo, tai dinh
cu, lam nuong ray.

Hau hét cac ving rimg co tiép giap voi khu
dan cu va san xuat néng nghiép thi nan d6t nuong
lam r?iy sé€ it duoc kiém soat chit chdhodc trong
rimg c¢6 nhiéu dudng mon di lai, ¢6 cac diém du
lich sinh thai trong rimg thi viéc quan 1y ngudn
lira 14 hét strc kho khan [1, 6, 9, 13].

e Nguyén nhan gay lua do yéu t6 khéc:
gibng sét, cac vat liéu co6 kha nang hoi tu anh
sang (& Viét Nam con do vat liéu chién tranh),
do than chay ngam...

2.3. Phuwong phap nghién cuu

Pé trién khai dé tai, cac phwong phap
nghién ctru vé chay rimg da dugc 4p dung bao
gom:

- Téng hop, thu thap va xir Iy thong tin, tai
liéu lién quan t6i chay rumg: tai liéu théng ké
chay rung, tai li¢u khi hau, tai liéu rung, tai li¢u
théng ké vé x4 hoi hoc. ..

- Phuong phép ban do dugc st dung nham
khang dinh tinh khong gian, tinh lanh thd cua
cac dir liéu dia ly v¢ toa do dia ly vé quy luat
phan bd va mdi twong quan giira cac yéu té ndi
dung nghién cuu.

- Phuong phép vién tham: st dung dé khai
thac thong tin vé diém néng trén cac kénh héng
ngoai nhiét va xdy dung co so dit lidu vé rimg
thong qua két qua phén loai, giai doan anh hodc
cac anh chi sd.

- Phuong phap GIS: Véi nhiéu phan mém
GIS khéac nhau nhu: ArcGIS, QGIS, phuong
phép phan tich khong gian da chi tiéu trong GIS
(Multi Criteries Analysis - MCA) duogc su dung
trong xu 1y tich hop cac thong tin lién quan toi
chay rung: phan tich nguyén nhan va sy tuong
tac hé thong gilta cac loai tham s giy chay
rung, tinh toan trong sd cua tu’ng tham so0 va
tich hop trong md hinh chung dé xay dung ban
d6 vé nguy co chay rimg. Ban db nguy co chay
rung dugc thyc hién theo ham tich hgp da chi
tiéu sau:

NCR = 3 ([(w)]x,) @

O day:

NCR - Nguy co chay rumg. Ban dd nay
dugc chia thanh 5 mirc twong Gng voi 5 cap
nguy co chay rirng

wi: Trong s cua 16p (i)

Xi: X yéu td (i)

n: s6 lugng céc chi tiéu (tir 1-n)

Trong nghién ctu, tuy diéu kién cia m6i
khu vuc dia ly, hodc tuy theo tu liéu thuc te va

ti 1¢ nghién ctru ma s lugng cac tham sé lya
chon va chi tiéu danh gia c6 thé khac nhau.
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3. Két qua nghién ciru ap dung cho tinh
Son La

3.1. Bdc diém tw nhién va kinh té xa hoi lién
quan toi chay rung tai tinh Son La

Son La la tinh mién nti Tay Bac Viét Nam,
tinh ¢6 dién tich 14.125 km? chiém 4,27% tong
dién tich Viét Nam, dung thtr 3 trong s6 63 tinh
thanh phd. Toa do dia Iy: 20°39 - 22°02” vi d6
Béic va 103°11” - 105°02” kinh d6 Pong. Nam
cach Ha No1 320 km trén truc Quéc 16 6 Ha Noi
- Son La - Dién Bién, 1a mot tinh nim sau trong
ndi dia. Pia gioi: phia béc giap cac tinh Yén
Bai, bién Bién, Lai Chau; phia dong giap cac
tinh Phit Tho, Hoa Binh; phia tdy giap vai
tinh Pién Bién; phia nam giap véi tinh Thanh
Hda va tinh Huaphanh (Lao); phia tdy nam giap
tinh Luangprabang (Lao). Son La c6 duorng
bién gidi qudc gia dai 250 km, chiéu dai giap
ranh voi céc tinh khéc 1a 628 km. Toan tinh co
12 don vi hanh chinh (1 thanh phd, 11 huyén)
v6i 12 dan toc. Tinh Son La ¢6 12 dan tdc anh
em chung séng, dan s ¢ Son La tinh dén nim
2012 1a khoang 1.134.300 ngudi, mat do dan s6
80 ngudi/km?2, trong d6 dan toc Thai chiém
54%, dan toc Kinh 18%, dan tdc Mong 12%,
dan toc Muong 8,4%, dan toc Dao 2,5%, con lai
la cac dan toc: Kho Mu, Xinh Mun; Khang, La
Ha, Lao, Tay va Hoa, nghé nghiép chu yéu la
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san xuat nong 1am nghiép va ddt rdy lam nuong
ry 1a tap quan d co tir lau doi.

Son La c6 d¢ cao trung binh 600 - 700m so
v6i mat bién, nai cao nhit 1a nui Pha Luéng, c6
d6 cao gan 2.000m. Pia hinh bi chia cit nhiéu,
97% dién tich tr nhién thubéc luu wvuc séng
ba, séng Ma, c6 2 cao nguyén la Cao nguyén
Moc Chau va Cao nguyén Son La c6 dia hinh
tuong ddi bang phing.

Son La c6 khi hau can nhiét déi am ving
nui, moa dong phi nhiét déi lanh kho, mua he
noéng am, mua nhiéu. Do dia hinh bi chia cét
sau va manh nén hinh thanh nhiéu tiéu ving khi
héu, cho phép phat trién mot nén san xuit nong
- 1am nghiép phong phti. Théng ké nhiét do
trung binh ndm cua Son La c6 xu hudng tang
trong 20 nam lai day voi mirc tang 0,5°C -
0,6°C, nhiét d6 trung binh ndm cua Thanh phé
Son La la 21,1°C, Yén Chau 23°C; lugng mua
trung binh nim c6 xu hudng giam (thanh phd
Son La 1.402 mm, Mdc Chau 1.563 mm); do
am khong khi trung binh nim cﬁng giam. Tinh
trang kho han vao mua dong, gi6 tay kho nong
vao nhimg thang cu01 mua khé dau mua mua
(thang 3-4) 1a yéu té gay anh hudng ti san xuét
nong nghiép cua tinh. Swong mudi, mua da, i
quét 1a yéu t6 bit loi vé& mit khi hau. O Son La,
tr d§ cao 900 mét tr¢ Ién, vao mua dong cod thé
hay gip bang gia lam chét kho 14 va cdy nén
cling 1a noi ¢6 nguy co chay cao.

Hinh 3. Khu vuc nghién ctru: tinh Son La va canh quan dic trung & Son La.
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Béng 1. Di¢én tich rung tinh Son La ndm 2015

ID Loai Rung g]lf)n tich
1 Dancu 4873

2 Dit néng nghiép, dat khac 390917.7
3 Dittrong 605797

4 Mit nude 25728.4
5  Nui da khong cay 7147.6

6  Rimg hdn giao g tre nira 16928.3
Rl g
8 lj(gﬂﬁ ;ég;%‘ég thuong 62970.8
9 fﬁgﬁ:ﬁ‘l‘i fhurong 368903.2
10 g b 46886.7
11 Rung nui da 91500.3
12 Rung tre nua 56748

13 Rumg trong 19147.9

Ngudn: Vién Diéu tra Quy hoach rimg

Rung ctia Son La kha da dang v6i dién tich
dat 1am nghiép chiém 73% tong dién tich tu
nhién cua tinh. Dién tich rung cua tinh co
357.000 ha, d¢ che phu cua rung dat khoang
41% (nam 2015) bao gém chu yéu la rimg tu
nhién 14 rong thuong xanh, tre nira va rung
tréng. Rung Son La cé nhiéu loai dong, thuc
vat quy hiém va cac khu rimg dic dung cé gia
tri nghién ctru khoa hoc va phuc vu du lich sinh
thai trong tuong lai. C6 4 khu rung dic dung
bao ton thién nhién: Xuan Nha (Moc Chau)
38.000 ha, Sép Cop 27.700 ha, Copia (Thuan
Chau) 9.000 ha, Ta Xua (Bic Yén) 16.000 ha.
Khi svong mubi, bing gid xuét hién, véi ring
thuong xanh va tre nira, canh va 1a sé bi chét
kho, tao nén nguy co chéy ring rét cao [19].

Rung trong chu yéu l1a thong, keo cac loai
dugc trong tap trung ¢ vang nai thip va bai
bang, dudi tan rimg 1a cac loai cdy bui (sim,
mua, tram, chdi, lau sdy) vé mua kho rat dé bat
lira. Rimg keo trdng cha yéu & suon dudi va
chan ddi, sinh truong va phat trién tot. Tat ca
cac loai rimg thong, keo va mot so ring tyr

nhién, rimg tre nai d4 phan b trén cao & tinh
Son La la rimg trong diém d& chay. Rung trong
diém d& chay hién nay trén dia ban tinh Son La
¢6 252.805 ha. Tap trung chu yéu & 4 khu rimg
dac dung, doc hai bén duong quéc 10, tinh 10,
rung phong hd cho cac cong trinh thuy dién vira
va nho, thuy dién Son La va doc luu vyc song
Pa. Vao mua kho, thoi tiét thuong co nang
nong va gio tay thoi manh, d6 am xuong muc
thap, 14 cdy rung xuong cong v6i tang tham
muc lau ngay bi phoi nang tao thanh 16p vat
lidu rat dé& chay, nhat 1a cac khu rimg nguyén
sinh c¢6 tham thuc vat day bi kho, dé chay va
kho chira.

3.2. Hién trang vé chdy rimg ¢ Son La

Theo thong ké, tir nam 2001 dén nam 2015,
toan tinh Son La da x4y ra 327 vu chay, dién
tich chay 1005,9 ha (muc do thiét hai khoang

20%) [8]. Cac diém chay rung tap trung nhiéu
nhat tai huyén Muong La, S6p Cop va viing ven
thanh phd Son La (hinh 4).

3.3. Xay dung ban do nguy co chdy rimg

Tiép can theo nguyén tic phan tich da chi
tieu MCA, ban d0 nguy co chay rimg duoc
thanh 1ap theo cong thic (2). Trong do, cac lop
thong tin dugc thanh 1ap bang phuong phap
vien tham hodc tu nhleu nguén khac nhau.
Thang danh gid cho mdi 16p duoc xdy dung
theo y kién chuyén gia két hop kiém tra thuc
dia. Cong viéc nay cling dugc ap dung trong
viéc xac dinh trong s6 cua timg 10p theo
phuong phap AHP.

Quy trinh xuw ly thong tin

Quy trinh xtr 1y thong tin dé thanh 14p ban do
nguy co chay rimg dugc thé hién trong hinh 5.

Trong quy trinh, cac tham s duoc xem xét
dwa vao mo hinh danh gia va tich hop bao gom
cac 16p thong tin vé tu nhién va ca xa hoi. Vé tu
nhién gém: loai rimg (ban do rimg 1: 100.000)
thanh 1ap bang phuong phap vién tham, d¢ cao,
d6 dbc dia hinh, hudng suon, mat d song suéi
(phan tich tir ban do dia hinh 1: 100.000), tong
sO gid nang/ nam, tong lwong muwa/ nim, nhiét
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do cuc dai/ ndm, d6 Am cuc tiéu/ nam, hudng
gi6 thinh hanh, (tich tir sb liéu khi tuong 33
nim). Thong tin vé xa hoi bao gom: diém dan
cu, dan toc, duong giao thong cac ca‘ip, vi tri ho
lam nghé rimg, vi tri nuong rdy (ngudn khai
thac tir s lidu thong ké ciia tinh).

SO VU CHAY RUNG TINH SON LA chagiéi
Hign trgng rirmg nam 2010
[zon I Rima 6 ong tusong xaoh i
Ezoz I g’ omg tusomg xaon g i,
B 2> I Rong 8 ong Puong saon rgpdo
o Ramg 6 10ng Bhstng xanh phuc b
[— Ringvenim
I o n 030 08 re i

>z

Hinh 4. Ban dd tong hop céc vu chay ring trén dia
ban tinh Son La (2011 - 2015)

S liéu khi twong IBé.ndEﬂiahinh | Bin d6 rimg
|
[Mia [Poim [Gis |[mnier |

P dbc
dn cu, xi hoi
Giao théng

Danh gia mirc 46 anh huong, cho diém, xic dinh wrong
56 ciia timg 16p thong tin, x4y dyngmé hinh tich hop

Bin d6 nguy
co chay ring

Hinh 5. Quy trinh trién khai xay dung ban do
nguy co chay rung.

Tao co s6 diF liéu vé chady rirmg

Dt ligu duge xu ly béng phin mém
ARCGIS va chuan hoa theo chuan ISO TC211
& ti 1¢ 1: 100.000 (hinh 6).

X

Khoang cach t6i duong giao

Khoang cach toi
théng diém déan cu

Khoang cach t6i nwong ray
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Khoang cach t6i dudng giao
théng

Khoang cach téi
diém dan cu

Khoang cach t6i nwong ray

Hinh 6. Céc 16p thong tin cho thanh 1ap ban d6 nguy co chay rimg tinh Son La.

Céc 16p thong tin bao gom co:

- Dit liéu mo6 hinh sb d6 cao (DEM), do ddc
va hudéng doc duogc chiét xuat tor ban d6 dia
hinh 1: 100.000.

- Dit lidu rumg khai thac tir chi cuc kiém
lam tinh dugc hi¢u chinh va bo sung bang anh
vé€ tinh Landsat.

- Dit liéu vé phan b6 dan cu va tinh khoang
cach toi khu dan cu.

- Dit lidu vé hién trang dat nwong riy va
tinh khoang céch t6i dat nuong ray.

- Dir liéu vé giao thong va tinh khoang cach
tdi cac loai duong giao thong

- Dit liéu vé song subi va tinh mat do song
suoi khu vyc nghién ciru.

- Dir lidu d6 4m cyc tiéu trung binh thang
xay dung tr s6 liéu céc tram do khu vuc nghién
ctru (s6 lidu thdng ké 33 nam tir Pai Khi tuong
Thuiy van trung wong).

Danh gia cdac lop thong tin cho nguy co gdy
chay riung

Theo nhiing phan tich & muc 2.3, viéc danh
gia theo thang 5 diém duge thuc hién doc 1ap
cho 9 16p thong tin cia tinh Son La cu thé nhu
bang 3.

Sau khi xir 1y bang GIS thu duogc 9 16p dit
liéu m&i, moi 16p dit liu co6 cac gia tri tir 1 dén
5 thé hién mirc d6 anh huong t61 viée phat sinh
tai bién chay rumg ting dan (hinh 7).

Bang 2. Bang danh gia nguy co chay cho 16p thong tin rirng

Mirc . » R » KC téi
do bo Do cao K.C th Huong  Loai KAC w1 £ ]?Q KAC t6i Khu nuong
danh  dée (m) giao thdng dée rimg song suolr  am dan cu rﬁy
- (km) (m) % Km
gia m
PK
DC
a1
Bic a3
1 0-8° Ei(i%_oo <0.5 Pong NN <200 ?86 1-1.5 >=400
B Nam ONT
TC
IVb
Che
. 1co 1300- DPong 55- _ 350-
2 815" _lgoo 051 Bic la 200-400  Z7.  15-=<2 400
3 15°-  1100- 1-1.5 DPong HG 400-600  50- 2-=<25 300-
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25° =<1300 Nam Ic =<55 =<350
lla
a2
Ib
Nuong
ray,
Thong
Tay Ib
25°- 1100- Nam Nta 45- 200-
4 45° —<120 1.5-2 Tay Tre 600-800  _ <50 2.5-=<3 <300
Bic
Loi
5 w45 00 %2 Ty NR R0 5 > % o0

DPanh gia theo do cao DPanh gia theo khoang cach tdi
duong giao thong

Panh gia theo khoang cach téi
song sudi

Danh gia theo huéng doc

(TRTH TN

Danh gia theo khoang cach toi khu ~ Danh gia theo khoang cach téi
déan cu nuong ray

DPanh gia theo do am cuc tiéu

Hinh 7. Céc 16p thong tin danh gi4 cho thanh lap ban d6 nguy co chay rimg tinh Son La.
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3.4. Xdc dinh trong soé ciia cdc hop phan tham
gia vao nguy co chdy rung

bé xac dinh trong sb6 cua céc hop phﬁn,
nghién ciru sit dung phuong phap phan tich so
sanh theo cdp (AHP) do Saaty nghién ciru va
sau d6 phat trién tir nhig nam 80, day 1a mot
phwong phap tinh toan trong s6 ap dung cho céc
bai toan ra quyét dinh da chi tiéu [20]. Trong
nghién ctru ndy, v kién ctia nhiéu chuyén gia [5,
6, 11, 18] dugc tham khao dé xay dung ma trén
so sanh cho 9 16p thong tin c6 lién quan dén
viéc hd trg xay dung ban do phan ving trong

diém chay bao gom: rimg (R), d6 am (DA), do
cao (PC), khoang cach toi duong giao thong
(GT), d6 dbc (PD), mat do soéng sudi (SS),
huéng déc (HD), khoang cach toi nuong riy
(NR), khoang cach t¢i khu dan cu (DC).

Két qua so sanh c6 hé sb nhit quan CR =
CI/RI = 0.095/1.46 = 0.065 < 0.1 dam bao d¢
tin cay trong tinh toan [20].

Trong d6: CI 1a chi s6 nhat quan ngau
nhién, RI 1a chi sb ng'flu nhién xac dinh theo n
(s6 lwong nhén t5).

Bang 3. Ma tran so sanh cac chi tiéu phan ving trong diém nguy co chay rimg

Chi tiéu R bA bC GT bD SS HD NR DC
R 1.00 2.00 9.00 4.00 7.00 8.00 3.00 8.00 5.00
bA 0.50 1.00 8.00 3.00 7.00 8.00 2.00 6.00 4.00
bC 0.11 0.13 1.00 0.14 0.25 0.33 0.13 0.50 0.25
GT 0.25 0.33 7.00 1.00 4.00 6.00 0.50 6.00 3.00
bD 0.14 0.14 4.00 0.25 1.00 2.00 0.20 0.50 0.25
SS 0.13 0.13 3.03 0.17 0.50 1.00 0.13 0.33 0.14
HD 0.33 0.50 7.69 2.00 5.00 8.00 1.00 5.00 3.00
NR 0.13 0.17 2.00 0.17 2.00 3.00 0.20 1.00 0.33
DC 0.20 0.25 4.00 0.33 4.00 7.00 0.33 3.00 1.00
Bang 4. Ma tran tinh trong s6 céc chi tiéu phan ving trong diém nguy co chay rimg

tclélllj R PA BC GT BD SS HD NR DC Téng "
R 0.34 043 0.22 0.18 0.25 0.18 041 0.25 0.20 2.46 0.27
bA 0.17 0.22 0.20 0.18 0.20 0.18 027 019 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 0.07 019 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 0.02 002 001 0.01 0.22 0.02
HD 0.11 0.11 0.20 0.12 0.17 0.18 014 022 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
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3.5. Phuong trinh tich hop nguy co chdy va ban
do ket qua

Véi trong sb dwoc xac dinh trén béng 6,
phuong trinh ham tinh nguy co chdy v6i 9 tham
s6 cu thé nhu sau:

CR = R*0.27 + BA*0.21 + BC*0.06 +
GT*0.11 + BbD*0.04 + SS*0.02 + HD*0.16 +
NR*0.04 + DC*0.09 (3)

Két qua tinh toan dugc phan thanh 5 cip
trong @mg v6i nguy co chay rung thip, trung
binh, cao, nguy hiém va cyc ky nguy hiém
(hinh 8).

63

3.6. Danh gia do tin cdy cia mo hinh

Dé danh gia do tin cdy cua ban do két qua,
nghién ctru nay da thong ké tong s vu chay
ring tr ndam 2011 dén nim 2015 theo ting
huyén (bang 6) va danh gia sy twong quan cua
tong sd dlem chay véi tong dién tich nguy co
chay rimg cip 4 va 5 cia mdi huyén.

Két qua cho thdy co sy twong quan ti 18
thuan (hé s6 xac dinh boi R? = 0.711) giita s6
diém chay va dién tich viing c6 nguy co canh
bao chay mirc 4 va 5 (hinh 10).
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HOA BiNH

Hinh 9. Ban d6 phan b cac vu chdy tai Son La tir ndm 2011-2015 trén nén ban d6 nguy co chay rimg.
(nguon: Chi cuc kiém 1am tinh Son La).
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Bang 5. So sanh s vu chay rimg tir nam 2011 dén 2015 tinh Son La va ban d6 nguy co chay rimg

201s Dién tich
STT Huyén 2011 2012 2013 2014 2015 5 ndm Vvlng nguy co
2011 muc [V, V (ha)

1 Moc Chau 0 1 1 1 8 11 12342.4
2 Van Ho 0 0 1 1 10 12 20237.7
3 Béc Yén 2 1 3 2 16 24 31793.2
4 Soéng M4 0 1 1 1 4 7 8310.3
5 Quynh Nhai 1 0 1 2 12 214235
6 Phu Yén 1 0 0 2 10589.8
7 YénChau 0 2 1 1 3 7 15604.9
8 Thuan Chau 2 3 0 2 10 16 28339.2
9 TP.Sonla 1 1 0 2 3 7 8879.5
10  Sép Cop 1 1 2 3 8 15 16699.2
11 Muongla O 1 5 3 6 15 23165.2
12 Mai Son 2 3 0 1 5 11 24833.8

é' 3;;; y=1238.9% + 3857 4

n 30000 R2= 111 »

3 PP

% = 15000

5= = ~

5 sl

E. ” 0 5 10 15 20 25 30

s8wvu chdy ndm 2011-2015

Hinh 10. Quan hé gitra s§ diém chay thuc té va dién tich khu vuc c¢6 nguy co cao (canh bao cap IV, V) trén ban
dd dy bao.

4. Két luan

Két qua nghién ciru cho thay tich hop cong
nghé GIS va cong cu phan tich da chi tiéu
(MCA) véi cac 16p thong tin c6 lién quan dén
kha ning chay rimg nhu: d6 4m, hudng gié,loai
rung, do dbc, do cao, hudng dbc, mat do song
sudi, nuwong rdy, dit thé cu, duong giao
thongchinh, duong mon.. cho phép thanh lap
ban d6 nguy co chay rimg voi do chinh xac dam
bao do tin cay.

Hé s6 twong quan chua that cao do s6 liéu
théng ké chua that ddy du. Tuy nhién, hau hét
cic diém chay trong qia khir déu nam trong
dién tich c6 nguy co chay cao cho thiy do chinh
xac d6 1a chap nhan duogc. Pdi v6i du bao nguy
co chay ring, nguy co chay khong c6 nghia la
chic chin s& xay ra. Vi vay, viéc ap dung
phuong phap ban dinh luong AHP va phuong
phép chuyén gia trong danh gia la phuong phap
phu hop.
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Dé nang cao gia tri ung dung trong du bao
chay rimg, két qua cta nghién ctru da cung cip
tu liéu ban do nguy co chdy rung cho timg don
vi hanh chinh cap huyén, cap xa, phuc vu cong
tac phong chdng chay rimg tinh Son La.

Xu hudng phat trién cong nghé du bao chay
rimg 13 chuyén tir nira ty dong sang hoan toan
ty dong trong ca qua trinh cép nhat thong t1n
xu 1y dir liéu da ngudn, trong d6 co tu liéu vién
tham truc tuyén. Viéc truyén tin canh bao nguy
co chay ring co thé sir dung da _phuong tién bao
gdm cong nghé Web GIS, két hop tin nhin,
bang dién tir va cac phuong phép truyén thong.

Loi cam on

Bai bao dugc thuc hién véi sy tai tro coa dé
tai khoa hoc do chinh tap thé tac gia chu tri va
thuc hién c6 tén: “Nghién ciru xay dung mo
hinh va hé théng du bao thoi tiét tiéu ving va
canh bao nguy co lu quet, chdy rimg va séu
bénh néng nghiép cap huyén ving Tay Béc”
Ma s0: KHCN-TB.13C/13-18 thugc Chuong
trinh Khoa hoc va Cong nghé trong diém cap
Nha nudc giai doan 2013-2018 mang tén “Khoa
hoc va Cong nghé phuc vu phat trién bén viing
ving Tay Bic - Viét Nam”. Tép thé tac gia bay
td long cdm on chan thanh téi su tai tro cia
chuong trinh.
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Remote Sensing and GIS Application to Establish a Forest
Fire Risk Map for Planning of Forest Fire Prevention
and Mitigation in Son La Province, Vietnam

Nguyen Ngoc Thach?, Dang Ngo Bao Toan? Pham Xuan Canh*

'WNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam
%Quy Nhon University

Abstract: Son La is a mountainous province in the Northwest of Vietham with many ethnic
groups, and has an area of 14,125 kmz, accounting for 4.27% of the total area of Vietnam. The forest
land accounts for 73% of the total natural area of the province with 357,000 ha of forest. Among this
having 4 areas of special use and the natural reserve forest. Every year, hundreds of forest fires cause
huge natural, economic and ecological damages to the province. Due to the climate change, forest fires
tend to increase in recent years. In order to prevent the fires, warning maps of the forest fire risk are
needed. The research has analyzed mechanism and causes of the forest fires, and built a forest fire-
related database with multi-layers of natural, social and economic information, in these, some layers
were extracted from the Landsat 7 images. The expert method was applied for assessement and Saaty's
Hierarchical Analysis (AHP) methods were applied to determine the weight for separated parameters
related to forest fires. The research applied the MCA method to build a multi-indicator function with 9
parameters for establishing the forest fire risk map at the scale of 1:100,000 for provincial levels. In
verifying the results by regression correlation analysis, the R? value reached 0.71.These maps have
been used for the purpose of forest fire prevention planning for Son La province.
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