Nghién citu

UNG DUNG CONG NGHE VIEN THAM VA GIS NGHIEN CUU
VAT LIEU CHAY TRONG CAC KIEU RUNG PHUC VU CONG TAC
PHONG CHONG CHAY RUNG TAI TINH BAC GIANG

, VO NGOC PHAN"”
? Truong Pai hoc Tai nguyén va Méi truong Ha Noi

PHAM MINH HAI"
“Vién Khoa hoc Po dac va Ban dé,

Tém tat:

Chay rtng da gay nén nhing hau qué tiéu cuc Ién dén moéi truong sbng, ngudn tai
nguyén thién nhién va con ngudi. Bién dbi khi hdu véi nhitng dot néng han kéo dai béat
thwong da lam cho chay rieng tré thanh tham hoa ngay cang nghiém trong. Céac céng trinh
nghién ctru vé céng téc phong chbng chay reeng tai Viét Nam cho théy cbng tac dw bao
phong chong chay rteng hién nay con tén tai mot s6 han che chd yéu str dung div l/eu khi
twong mét dat, viéc st dung anh vién tham trong dw béo cép chay rumg chi dén cép tinh,
chwa c6 nghién ctru nao di sdu vao nghién ctru anh hwdng cta vat liéu chay ciing nhw hé
sé chay ctia ching dén céc hien twong chay riing. Viéc phét trién mét gidi phdp méi tng
dung viéen tham ngh/en ctru vé vat liéu chay phuc vu cbng tac dw bao nguy co chay rimng
déng vai tro cép thiét cao, tro gilp hiéu qua cho céng tac phong chbng chay rtmng cua co
quan chuyén trach tai dia phuong. Dia diém thir nghiém cda nghién ctru la huyén Son

Doéng, tinh Bac Giang véi hai loai hinh rimg 1a rimg tréng va rimg tw nhién.

1. Gi&i thiéu chung

Chay rirng | hién twong phé bién, xay ra
& hau hét cac qudc gia co ring trén thé gidi,
trong d6 cé Viét Nam. Chay rirvng da gay
nén nhirng hau qua tiéu cwc Ioén dén moi
trwdng séng, ngudn tai nguyén thién nhién
va con nguwoi, pham vi anh hwédng cda chay
rieng khéng chi dirng & méi mot quéc gia
nao ma ca khu vic va toan ciu. Trong vai
thap ky gan day, bién ddi khi hau véi nhivng
dot néng han kéo dai bat thwdng da lam
cho chay rirng tré thanh tham hoa ngay
cang nghiém trong. Cac cbéng trinh nghién
clru vé cong tac phong chdng chay rirng tai
Viét Nam co6 thé dwa ra mot sé két luan sau:

- Cong tac dw bao phong chéng chay
rirng hién nay chi yéu st dung di liéu khi
twong mat dat

- Viéc s dung a&nh vién tham trong dw
bao cip chay rirng chi dén cép tinh

- Chwa c6 nghién cru nao di sdu vao
nghién clru anh hwéng cua vat liéu chay
cling nhw hé sb chay cia ching dén cac
hién twong chay rivng. Do vay, viéc phat
trién mot gidi phap méi ng dung vién tham
nghién clru vé vat liéu chay phuc vu cong
tac dy bao nguy co chay rirng déng vai tro
cép thiét cao, tro gitip hiéu qua cho cong tac
phong chdng chay rrng cla co quan
chuyén trach tai dia phwong.

Theo B& Minh Chau (2001), chay rirng |a
sy xuat hién va lan truyén cta nhitng dam
chay trong rirng ma khéng nam trong sw
kiém soat cla con ngudi, gy nén nhirng
tén that v& nhidu mat tai nguyén, cla cai va
moi trwdong.
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Chay rirng chi c6 thé xay ra khi c6 su két
hop ddng thoi clia ba nhan t co ban d6 l1a
oxy, vat liéu chay va nhiét lwong (nguén
Icra). Trong d6, vat liéu chay la chét bi chay,
c6 sén trong rivng. Vat liéu chay la tat ca
nhi*ng chat c6 kha ndng bén Ira va bbc
chay trong diéu kién cé du ngudn nhiét va
oxy. Méi yéu t6 trén dwoc xem la mét canh
cua tam giac, ghép chung lai v&i nhau tao
thanh “ tam giac Ira” nhw hinh 1 (xem hinh
1). Néu thiéu mét trong ba nhan té do, sw
chay sé khdng xay ra.

Vi cach tiép can nghién clru vé vat liéu
chay, yéu té quan trong quyét dinh kha nang
bat Itra cling nhw téc do lan tran va quy mé
clia dam chay, nhém nghién ctru tién hanh
nghién ctu tng dung cdng nghé vién tham
va GIS nghién ctu vat liéu chay trong cac
kiéu rlrng phuc vu cong tac phong chdng
chay rirng véi dia diém th nghiém tai
huyé&n Son Péng, tinh Bac Giang. Déi twong
nghién ctru 1a rivng tréng va rirng tw nhién.

2. Co s& khoa hoc

2.1. Phan cap nguy co chay rirng

Hién nay, nganh Kiém lam nuéc ta st
dung 5 cdp nguy co chay gdém: nguy co
chay thap (Cép 1), nguy co chay trung binh
(Cép 1), nguy co chay cao (Cép lll), nguy
hiém (Cép IV) va cuc ky nguy hiém (Cép V)

Nguon lra ——» /

theo Quyét dinh sb 127/2000/QD-BNN-KL
ngay 11/12/2000 cua Bo trwdng B Nbng
nghiép va Phat trién noéng thon phuc vu
cobng tac dvw bao chay rirng (Bang 1). Tuy
nhién, trén thwc té rat khé dé phan biét va
phan dinh ré rang cap nguy hiém va cap cuc
ky nguy hiém. Vi vay, nghién clru nay dé
nghi gop Cép IV (nguy hiém) va Cép V (cuc
ky nguy hiém) thanh mét cp va dé xuét 04
cdp dé phan loai tham thwc vat rirng dé
chay va thanh lap ban dd phan vung nguy
co chay rirng cho huyén Son Péng tinh Bac
Giang nhv md ta trong bang (xem bang 1).

2.2. Lwa chon cac chi tiéu cho phan
loai tham thwc vat rirng theo nguy co’
chay

a) Co s& Iya chon cac chi tiéu:

Trén co s& ké thra cac nghién ciu
trwde, y kién cla chuyén gia va phan tich
cac yéu tb anh hwdng dén qua trinh chay
reng & huyén Son DPéng, tinh Bac Giang,
tac gia da lwa chon va dé xuét cac chi tiéu
dau vao cho mé hinh phan loai tham thuc
vat rirng dé chay theo nguy co chay nhuw
sau (xem bang 2).

b) Trong sb va thang diém phan cép
nguy co chay rirng clia cac chi tiéu:

Trong sb cla cac chi tiéu dau vao dwoc

xac dinh dwa trén vai trd va tdm quan trong

/
/
/
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\
\
\
\
\
\
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Vit liu chay

Hinh 1: Céc nhéan tb gay lén chay rteng (Pham Ngoc Hung, 1998)

30 TAP CHi KHOA HOC PO BAC VA BAN DO SO 35-03/2018



Nghién citu

Bang 1: Pé xuét phan cép tham thuc vat rieng dé chay theo nguy co chay

STT

Pé xuat phan cap nguy co

chay rirng

Phan cap dw bao chay rirng theo QD
127/2000/QD-BNN-KL ciia BO NN&PTNT

1 Cép I: Nguy co chay thap

Cép I: Nguy co chay thap

2 Cép II: Nguy co chay trung binh

Cép II: Nguy co chay trung binh

3 | Cép lIl: Nguy co chay cao

Cép IIl: Nguy co chay cao

Cép IV: Nguy co chay rat cao

Cép IV: Nguy hiém

Cép V: Cuc ky nguy hiém

Bang 2: Bé xuét céc chi tiéu cho phén loai tham thuc vét risng theo nguy co chay

Cac nhan to Chi tiéu Iwa chon Nguoén dir liéu dau vao
1) Kiéu tham thwc vat rirng Ban dd phan loai tham thwc vat rixng
2) Nhiét d6 trung binh ngay cac thang mua khé | Sé liéu quan tréc clia cac Tram Khi
(tlr thang 11 dén thang 4 ndm sau) twong Thay van
Eheu 3) Lwong mwa trung binh thang (thang 11 dén | Sé liéu quan tréc clia cac Tram Khi
t'an thang 4 nam sau) twong Thay van
nhién 4) Téc d6 gi6 trung binh ngay (tlr thang 11 dén | Sé liéu quan trac ctia cac Tram Khi
thang 4 nam sau) twong Thay van
5) Bo déc cla dia hinh Mb hinh sb d6 cao
6) Hwdng swon don gio M6 hinh sé d6 cao
Pidu Kién 7) Khoapg cach tr cac khu dan cw dén cac NGi suy tir ban dd hién trang si dung dét
Kinh 14 khu rirng
inh té - - —
xa hoi 8) Khoang c‘ach tlr dat canh tac nwong ray dén NGi suy tir ban dd hién trang st dung dt
cac khu rirng

anh hwdng dén chay rirng, véi tdng diém
trong s6 ctia 8 chi tiéu ludn bang 1 va dwoc
xac dinh gia tri twong wng tr 0,05 - 0,4 (xem
bang 3).

2.3. Xay dwng mé hinh phuc vu phan
loai tham thwc vat rirng theo nguy co
chay

Trén co s& ban dd cuia 8 chi tiéu dau vao
& dang di* liéu Raster, si* dung céng cu
ModelBuilder trong phan mém ArcGIS dé
xay dwng md hinh tinh toan phan cip nguy
co chay rirng. M6 hinh véi 8 chi tiéu dau
vao nay rat don gian va linh hoat trong qua
trinh s& dung. B4t ky nhitng thay ddi hay
hiéu chinh mét trong 8 chi tiéu dau vao sé
khéng lam anh hudng dén mé hinh va thao
tac chay lai moé hinh chi théng qua déng tac

nhap chuét cé thé cho ra két qua dau ra
(xem hinh 2).

2.4. Thuat toan tinh toan va phan cap
nguy co chay rirng cia mé hinh

- Bai toan trung binh cong c6 trong sé:
Thang diém cla tirng I1&p thong tin dau vao
(& dang Raster) tr 1 dén 4 diém twong rng
v&i 4 cap nguy co chay rirng (rat thap: 1
diém; thap: 2 diém; cao: 3 diém va rat cao:
4 diém). Bai toan trung binh cong c6 trong
s6 dwoc sir dung dé tinh nguy co chay
rrng, thwe hién bang cong cu Weighted
Overlay trong phan mém ArcGIS. Pay la
céng cu x& ly di liéu GIS rat manh, cho
phép tinh toan nhanh. Thuat toan cé cbng
thirc nhw sau:
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Béng 3: Trong sé va diém cho phan cép nguy co chay rirng
theo céc chi tiéu dau vao dwoc lwa chon

str|Chi tiéu|Trong Khoang gia tri piém |Phan cap|  Nguy co
dau vao| so rdi ro chay
Rirng gd trong nGi dat, D4t da tréng trén ni J £
Ki&u dAt (Théng, Keo, Bach dan) 400 | Cap4 Rat cao
tham Ring tre nira, rirng hon giao 14 rong va tre 3.00 Cép 3 Cao
thuc 0,4 nlra, dat co cay gb tai sinh nai dat ’ P
vat Rirng hén giao cay la rong va nira rung 14, £ N
rieng rirng 1a rong thwdng xanh tai sinh 2,00 Cap 2 Trung binh
Rirng |4 réng thwdng xanh trung binh va giau| 1,00 Cép 1 Thép
Nhiét > 25° 4,00 Cép 4 R4t cao
dé 220 - 25 300 | Cép3 Cao
trung 0,15 - . < -
binh 20°- 22 2,00 Cap 2 Trung binh
ngay < 20° 1,00 Cép 1 Thép
Lwong <120 mm 4,00 Cép 4 Rét cao
mua 120 - 130 mm 3,00 Cép 3 Cao
trung 0,15 < -
binh 130 - 140 mm 2,00 Cap 2 Trung binh
thang > 140 mm 1,00 Cép 1 Thép
Téc >7,0m/s 4,00 Cép 4 R4t cao
do gio 43-6,9 mls 3,00 | Cép3 Cao
trung 0,10 z -
binh 1,4-42m/s 2,00 Cap 2 Trung binh
ngay <14 m/s 1,00 Cép 1 Thép
55 > 35° 4,00 Cép 4 R4t cao
déc 0.05 250 - 35° 3,00 Cép 3 Cao
dia ’ 15° - 250 2,00 Cép 2 Trung binh
hinh <15° 100 | Cép 1 Thap
TN (180° - 270 4,00 Cap 4 Rat cao
TB (270° - 315°) ’
. 3,00 Cap 3 Cao
Huwéng DB (45° - 90°)
swon
. TB (315° - 360° .
don 0,05 ( - - ) 2,00 Cap 2 Trung binh
gio DB (0° - 45°)
DN (135° - 180°) . .
1,00 Cap 1 Thap
0D (90° - 135°)
Hud 0 4,00 Cép 4 R4t cao
wéng z
swon 0.05 0 3,00 Cap 3 Cao
don ' 0 2,00 Cép 2 Trung binh
gio 0 1,00 | Cép1 Thap
Khoang 0 4,00 Cép 4 R4t cao
cach tlr
dat canh 0 3,00 | Cép3 Cao
tac 0,05
nuwong 0 2,00 Cép 2 Trung binh
ray den - -
reeng 0 1,00 Cap 1 Thap
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R = ROUND{(k{*l4 + ky*I> + k3*I3 + ... +
Kn"In)}

Trong d6: R 1a cip nguy co chay ring;
ky, ko, k3 va kn la trong s6 twong tng clia
cac Iop thong tin dau vao Iq, Iy, I3 va I,
Tong kq + Ky + kg + ... + k, = 1.

Trong hinh hinh 3 (xem hinh 3), ban dé
dau vao InRas1 ¢o trong sb 14 0,75; InRas2
c6 trong sb 0,25 va gia tri cac pixel tr 1 dén
4 cla céc |6p théng tin dau vao twong tng
v&i 4 cép nguy co chay rirng. Cach tinh gia
tri pixel th&r nhat cia ban dd dau ra OutRas
nhw sau: 0,75 * 2 + 0,25 * 3 = 2,25. Vi gia tri
cla céac pixel diu ra 1a sd nguyén duong
nén két qua dwoc lam tron 1a 2.

Quy trinh ky thuat thanh 1ap ban dé nguy
co chay rivng huyén Son Poéng tinh Bac
Giang gém cac buwéc sau (xem hinh 4):

3. Két qua nghién ctru
3.1. Khu vwc nghién ctru

Son Bong la mét huyén nam & cuébi tinh
Béac Giang, phia déng giap huyén Dinh Lap
cua tinh Lang Son va huyén Ba Ché cua
tinh Quang Ninh, phia nam giap huyén
Hoanh B6, thanh phd Uéng Bi va thi xa
Poéng Triéu cda tinh Quang Ninh, phia tay

Hinh 2: Mé hinh phén cép nguy co chay rtng
x4y dung trong ArcGIS véi 8 chi tiéu dau vao

giap hai huyén Luc Ngan va Luc Nam cung
thuoc tinh Bac Giang. Pay 1a moét trong
nhirng huyén cé dién tich rirng ty nhién I&n
v&i hon 80 nghin héc-ta. V&i loi thé vé dién
tich rirng va dét 1am nghiép chiém 71,92%
dién tich tw nhién clta huyén, rirng Son
Doéng cb vai trd quan trong trong phong hd
dau ngudn, bdo vé méi trwong, lam dep
canh quan, gép phan diéu tiét khi hau, han
ché thién tai, thuc day phat trién kinh té - xa
héi cua dia phwong va cac vung phu
can. (xem hinh 5)

3.2. Di¥ liéu dau vao

Nhom nghién clru s dung anh Landsat
8 OLI va Sentinel 2 (xem hinh 6) dwgc chup
thang 8 ndm 2017 va dir liéu kiém ké rirng
nhan dwoc tir Chi cuc kiém lam Béc Giang
la ngudn dir lieu dau vao dé tinh toan 8
tham s6.

3.3. Két qua thwc nghiém

3.3.1. Cac san pham trung gian

Nhém nghién ctru tién hanh thanh 1ap 8
nhém liéu dau vao thanh phan dé thuc hién
tinh toan ban d6 nguy co chay rirng véi cac
gia tri thudc tinh dwoc phan cap mé ta trén
phan 2.3 (xem hinh 7).

2123|323 2|2]13]|3

2 3 2 3
+ —

1 2| 1 1 2| 1

1 1 2 | R 1 2

InRasi inRas2

{Influence 75%)

Hinh 3: So' dé minh hoa bai toan

trung binh céng cé trong sé bang

céng cu Weighted Overlay trong
phén mém ArcGIS
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3.3.2. Thanh lap ban d& nguy co chay
rieng

San pham ban dd nguy co chay rirng
huyén Son Bong tinh Béc Giang dwoc mé
ta trén hinh (xem hinh 8).

4. Danh gia do chinh xac cua két qua
nghién ctru

Can ci trén ban d6 nguy co chay rirng
huyén Son Doéng tinh Bac Giang duoc
thanh 1ap, nhém nghién ctru da nhan dwoc
sw giup d& cua cac can bd Ban quan ly rirng
Tay Yén T, Chi cuc Kiém l|am B&c Giang
trong cbng tac thwe dia, danh gia dé chinh
xac cla ban dd nguy co chay rirng. Tiéu chi
lwa chon cac diém danh gia do chinh xac
dwoc xac dinh nhw sau:

- Nam trén truc dwdng giao théng chinh;

- C6 kiéu rirng dac trung;

- C6 nguy co chay khac nhau trén ban
do;

Nhém nghién ctru da Iwa chon dugc 14
diém kiém tra phu hop véi cac tiéu chi da
quy dinh dwgc mé ta trén hinh (xem hinh 9).

Qua trinh kiém tra d6 chinh xac cho thay
12/14 diém trén ban d6 phan anh dung hién
trang nguy co chay rirng tai thyc dia. Hai vi
tri diém 11 va diém 6 trén ban dd phan anh
nguy co chay cao v&i pham vi rdng chwa
dwoc hop ly véi hién trang ngoai thyc dia.
Nguyén nhan ly giai tai hai diém nay dwoc
nhom nghién cru nhan dinh do qua trinh
chiét tach phan loai anh vé tinh dé chiét tach
cac diém dan cw con co dd chinh xac con
han ché do 16i nhiéu diém anh va can khac

Kidu )ﬁ{ét Lugng Té; @ | |ps déc Hudng K];wém‘g Khoang
tham [ | €O me || 8 dia | | swem | [CEhE| [ cachur
thyc ns s ns hinh do noeng | dancw | Buwdc 1
vit bmh bmh binh ;g riy dén dén
. neav neav neav rimg e
. Xac dinh, thh todn céc hé sb mi ro
" v tinh trong s6
{7 Budc 2
Xir 1§ dixliéu, tinh toan va chéng xép
(WEIGHTED OVERLAY)
Chi sé nhay cim chay rimg S6 lieu ‘ﬁ,é'“ ra
- - thuc dia
Khone dat T
e —_ Phin cip/ Kiém chimg T |
e Budc 3

% B -

Ban dé nguy co’ chay riemg

Hinh 4: Quy trinh ky thuét thanh Iap ban dé nguy co chay rimng
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BINH BS ANH HUYEN SON DONG, BAC GIANG
:nﬁw. it O, o MENRE L NI ST
3

L S

Hinh 5: Vi tri huyén Son DBdng
tinh Béc Giang

Hinh 6: Binh d6 &nh 1:50.000 huyén Son
Péng tinh Bac Giang duoc thanh Iap tir
anh Sentinel 2

High: 4

Low:1

Khoang cich dén nwong riy

Low: 1 Hpz Low:2

Low:1

Khoing cich dén khu dén cw Huéng swém D4 déc Téc dé gi6

Hinh 7: Nhém 8 di¥ liéu dau vao thanh phan
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phuc, chinh stra trong qua trinh thyc hién
nghién ctru tiép theo d& nang cao dé chinh
xac két qua nghién ctru.

5. Két luan

C6 thé nhan thay trén ban dé nguy co
chay rirng huyén Son DPong, tinh Bac
Giang, ring tw nhién hién nay phan bé cha
yéu & khu vc phia Déng va Tay Nam cua
huyén, v&i cAu truc rirng thudc cau tric kiéu
rirng thwa cay la réng hoi khé nhiét di, chu
yéu 1a loai rirng hdn giao tre nira, phan bd
tai nhirng khu vwc c6 vi dé cao, xa khu vyc
dan cw sinh séng nén phan Ién dién tich
duwoc tinh toan phan cép khu vuc co nguy
co chay thap. Tiép dén la rixng tréng, thanh
phan loai rat da dang bao gébm céc loai sau:
Bach dan (4900 ha), Keo (65000 ha), Vai
(7000 ha), con lai la rirng hén giao (Keo +
Bach dan + Mudng + Tram + Lat). O loai

BAN BO NGUY €O CHAY RUNG HUYEN SON DONG TINH BAC GLANG -’_\_IL %, [
AR |
T W

f
ta¥xc sox |f

Tha gl
|Sle 83 rgay oo snty rimg

] wouy oo chay tndo

I eour o sy bung e

QUANG NINH

i
H ] 4z s5Em

® |

T 1o 150,000

Hinh 8: Ban d6 nguy co chay rimg huyén Son
Péng, tinh Béc Giang

hinh nay, dd cao phan bd t 50 - 1050m,
phan 1&n cay trong 1a cac cay keo va bach
dan 13 loai cay dé bat Itra do c6 chira tinh
dau nén khi 14 rung xudng sé tao nén nguén
vat liéu chay rat nguy hiém. Bén canh do, do
ky thuat tréng trot cla ngwdi dan dét gbc
cay sau khi thu hoach ctua ngwoi dan, nén
nguy co bat chay tai nhirng khu vuc rirng
tréng dwoc phan cép tir cao dén rét cao.

Viéc &ng dung két hop cong nghé vién
tham va GIS da phat huy dwoc nhivng thé
manh riéng cla ting hinh cdong nghé. Két
qua nghién ctru da thanh lap thanh coéng
ban dd nguy cw chay rivng huyén Son Dong
tinh Bac Giang trén co s& str dung cach tiép
can vat lieu chay trong cac kiéu rivng dé
phuc vu céng tac phong chéng chay rirng tai
tinh Bac Giang. K&t qua nghién ctru sé cung
cap mot gidi phap phong chdng chay rirng

/T
P
J ¢
E \\fﬂyw‘l:
{ (
)
C
e N
7 :1“ —
e 1 0
\J .1:'..12 o 0’ }
% .00 sg19® i
[

e [

Bwong giao théng

@ Vitri céc diém kiém

Hinh 9: Vj tri cac diém kiém tra d6 chinh xac
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hiéu qua phuc vu cong tac quan ly rirng tai
dia phwong.O
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Application of remote sensing and GIS for investigating the contributions of com-
bustible forest materials in forest fire prevention in Bac Giang province

Pham Minh Hai, Institute of Geodesy and Cartography

Vu Ngoc Phan, Hanoi University of Natural Resources and Environment

Forest fire has caused great negative consequences on the environment, natural

resources and human. Climate change with prolonged droughts has made forest fires
become increasingly serious. The research on forest fire prevention and control in Vietham
shows some limitations as follows: using mainly ground meteorological data; the use of
remote sensing images in forest fire forecasts is only for provincial level. There has been
no studies go into the reasearch of combustible material as well as their fire ratings on for-
est fire phenomena. Therefore, the development of combustible material research for for-
est fire risk prediction plays a crucial role in forest fire prevention and fighting by the local
specialized agencies. The experimental site of the study is Son Dong district, Bac Giang
province with two main types of forest research: plantation and natural forest.O
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