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XAY DUNG PHUONG PHAP CANH BAO CHAY RUNG
O KHU YUC VUON QUOC GIA U MINH HA, CA MAU,
DUGI SU'HO TRQ CUA HE THONG THONG TIN DIA LY (GIS)

Trdn Van Hing*, V& Quang Minh' va Vs Thi Guong*
ABSTRACT

The peat swamp Melaleuca forest at U Minh Ha National Park has a high biodiversity.
Forest fire is a severe threat to the ecosystem. Evaluation of the present situation of the
forest and establishment of a method for a fire hazard warning system combined with GIS
tools can be a great support for restoration and protection of this natural resource.

The method based on weather conditions showed that the fire risk reached level five
during about 40 days by the end of the rainy season, which indicates an extremely
dangerous situation. A method relying on fuel moisture content resulted in a warning
system for different micro-areas. In the original forest with a thick peat layer, the fire risk
was the highest one compared to the other areas. An integrated method, i.e. the
combination of the two methods mentioned above had the advantage of including air
temperature, moisture and the amount of fuel materials as well as the flammability. This
method was used to estimate the fire risk level at a certain location of the area.

Forest fire risk warning zones was also delineated, using GIS tool, which assist the forest
officiers in locating the priority zones for protecting and preventing forest fire.

Keywords: Geographic information System (GIS), Fire fuels

Title: Geographic information system (gis) aproach in forest fire warning methodology
development for U Minh Ha national park

TOM TAT

Rirng tram trén dat than bim Vion Quéc gia U Minh Ha c6 tinh da dang sinh hoc cao,
chay rimg la méi de doa 16m, anh hwong xdu dén méi truong va ving sinh thai. Do do,
theo doi hién trang va dir bdo chdy rimg la rdt can thiét nham gép phan bdo vé tai
nguyén rieng trén dat than bun.

Két qua dir bdo chdy riemg theo nhan t6 khi twong thiy véin cho thdy toan Vieon Quéc gia
U Minh Ha cir sau 10 ngay khi co tran mua cudi mia < Smm dy bdo chdy rung tang lén 1
cap. Sau khodng 40 ngay dw bao chay rung tang lén cap V, cap chay cuc kp nguy hiém.
Du bao chay rimg theo am dg vat li¢u chay cho biét cap do chay rimg trén tung tiéu viung
nhé & Vieon Quéc gia U Minh Ha, xdc dinh kha nang bén lia tirng tiéu viing trong todn
khu viee. Phwong phdp dw béo chay rieng tong hop cho cdp dw bdo chdy sat véi thuee té do
bao @é khép kin Vieon Quéc gia U Minh Ha. Pdy la phiong phdp két hop giita cdp dé
chdy theo nhan t6 khi twong thiy vin véi am dé vt liéu chdy. Phwong phdp nay xdc dinh
diege cdp @ chdy rieng trén tirng tiéu ving sinh thdi trén toan khu vue.

Bdn do6 phdn bé cdc vimg c¢é nguy co chdy & cdc cdp khdc nhau xdy ding bang sir dung

ky thudt GIS, gitip cdc nha quan 1y rimg cé thé xdc dinh cdc ving ¢é nguy co chdy cao dé
¢6 ké hoach bado vé va phong ngira.

Tir khod: H¢ thong thong tin dia Iy (GIS), vit liéu chdy (VLC)
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97



Tap chi Khoa hoc 2010:14 97-106 Truong Pai hoc Can Tho

1 PAT VAN PE

Vuon Qudc gia U Minh Ha la vung rung tram trén dat than bun ¢ tinh Ca Mau.
Day la dang dat ngap nude doc dao, noi cu tri nhidu loai dong vat hoang di can
dugc bao ton, 13 noi co trit lwong than bun 16n, loai vat liéu duoc hinh thanh qua
hang nghin nam trong diéu kién kho, ngap luan phién, khong co sy tac dong con
nguoi (Trinh Van Lén, 2006).

Hién nay di¢n tich rung trén dét than bun bién dong 16n do chay, bao lut. Tai U
Minh Ha tr nam (1977-2002) bi chay khoang 75 nghin ha. Hién nay, rung tram U
Minh Ha con khodng 39 nghin ha (Nguyén van Thé, 2003).

bé gop phan bao v€ va phat trién tai nguyén rung du bao chay rung la mot viée
1am hét sirc cap thiét co vai tro khong thé thiéu trong cong tac quan ly rung. Neu
rung trén dat than bun bj chay, mat di 16p than bun trén bé mit 1am phoi ra tang
dat phén gdy 6 nhiém phén dan dén mét tinh da dang sinh hoc nén dé tai duoc thyc
hién v61 muc dich sau:

v" Dy béo chay rimg theo khi twong thuy van, vat liéu chay va bo sung thiét
1ap phuong trinh dy bao chay ring tong hop.

v' Ung dung GIS xay dung ban do kha ning nguy hai chay rimg theo khong
gian va thoi gian Vuon Quoc gia U Minh Ha, Ca mau.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Phuong tién

Can, tu séy, may dinh vi, nhiét ké, am ké, thung do mua.

Céc ban d6 nén c6 lién quan nhu hé thdng giao thong, thuy loi, hién trang rimg.
Cac s liéu théng ké vé nhan t6 khi twong thuy vin.

May tinh, may in mau, Phan mém Mapinfo, Envi, Excel.
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Hinh 1: Ban dd ving nghién ciru
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2.2 Phwong phap

Budéc 1: S6 hoa cac ban dd hé thdng giao thong (str dung phin mém Maplnfo).

Budrc 2: Xac dinh mua chay rung dua vao nhiét do va luong mua trung binh thang
trong nhi€éu nam, ap dung cong thirc chi so kho han cta Thai Van Trung (1974).

S6 thang kho S =Ps"m < 2t (1a)
Ps™M Iwong mua binh quan thang kho, t 1a nhiét do binh quan cia thang kho
S6 thang han A=P"M<t (1b)
Pa"™ lugng mua binh quan thang han, t 1a nhi¢t do binh quan cia thang han
S6 thang kiét D=Pi™<5mm (1c)

Pd™™ lugng mua binh quan thang kiét

Buwéc 3: Bé tri do dac s liéu khi twong thiy van nhiét do kho lac 13h, nhiét do
udt luc 13h, lugng mua ngay.

Budc 4: Dya vao ban dd hién trang ring duogc gidi doan tir anh v€ tinh phan nhom
thuc vat, bo tri 8 diém thu mau VLC.

Buwéc 5: Tinh chi tiéu chay rimg theo nhan t6 khi twong thuy vin va am d6 VLC.

Chi tiéu chay rimg theo nhan t6 khi twong thity vin (Nesterrov. V. G, 1949; Pham
Ngoc Hung, 2004).

Pi=K Y T%3.Dns (2)

i=1

Trong do:

P1i chi ti€u chay rung cia mQt ngay nao do

K hé s diéu chinh c6 2 gid tri 0 va 1 phu thudc vao lrong mua ngay a
a>5SmmthiK=0,vaa<5mmthiK=1

TO13 nhiét d6 khong khi t6i cao 13 gid ngay d6 (do ¢ nhiét biéu kho)

Dn13 : d§ chénh 1éch bao hoa luc 13 gio

n : s0 ngay khong mua, ké tir ngay c6 tran mua cudi cung a < Smm

Déi chiéu chi tidu chay rimg véi gia tri bang tra cip du bao chdy ring ciia Bo
Nong Nghiép va Phat Trién Nong Thon (2000) (Bang 1).

Bing 1: Bing tra cAp du bao chiy rirng theo nhan té khi twgng thiiy vin

Cap chay Chi tiéu Pi  Dic trung cia cic cap dw bio chay rimg.

<5000 Cap thép, it c6 kha ning chay rimg.

5001-10.000 Cép trung binh, c6 kha ning chay.

10.001-15.000 Cép cao, c6 kha ning dé chay.

15.001-20.000 Cap nguy hiém, c6 kha ning chay lén.

>20.000 Cép cuc ky nguy hiém, c6 kha ning chdy 16n, lan tran nhanh.

(Nguon: B¢ Nong Nghiép va Phat Trién Nong Thon, 2000).
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Am db vat liéu chay tinh theo phuong trinh phén tram am do (Pham Ngoc Hung,

2004).

m, —m,
ml

W% =

x100 (3)

Trong d6: W% phﬁn tram gia tri am do vat liéu chay; mi khéi luong vat li¢u udt
(kg/m?); mz khoi lugng vt liéu kho (kg/m?).

Pbi cqhié'u gia tri phan trim am d6 vat lidu chay véi bang tra cap du bao chay rung
theo am do vat liéu chay voi kha nang phat sinh chdy ring (Bang 2) (Nguyén Pinh
Thanh, 2005).

Bang 2: Bang tra cip dw bdo chiy rirng theo 4m d$ vt liéu chay

Cip chiy Am d9 Vit lidu chay (W%) Dic trung va chay rirng
I 35-45 it c6 kha nang chay ring
I 25-35 C6 kha nang chay rung
Il 15-25 C6 kha nang dé dang chay rimg
\Y 10-15 Rat dé xay ra chay rimg 16n
\Y <10 Nguy co chay 1n, lan tran lra rat nhanh

(Nguon: Nguyén Dinh Thanh, 2005)

Buéc 6: Ung dung GIS Xay dung ban do du bao kha nang xuét hién chay rimg
theo khong gian va thoi gian cho khu vuc Vuon Quoc gia U Minh Ha, Ca Mau.

3 KET QUA VA THAO LUAN

3.1 Mua chay rirng Vuon Quéc gia U Minh Ha

Mua chdy rung dugc xac dinh dgya vao nhi¢t do va ,lu’Q’ng mua trung binh tung
thang trong 15 nam, 4p dung phuong trinh tinh chi s0 kh6 han (Phuong trinh 1a,
1D, 1c).

Chi s6 khd han Vuon Qudc gia U Minh Ha gém 3 thang, trong d6 thang han 1a
thang mot va thang hai. Thang ba la thang kho, va khong c6 thang kiét (Hinh 1).
Thang 4 va thang 12 khong nam trong chi s6 khé han nhung la nhimg thang c6
luong mua thap nén khi dua ra mua chdy rung can phai tinh dén nhiing thang nay.
Vay mua chdy rimg tai Vuon Quédc gia U Minh Ha bit dau 12 nam trude dén thang
4 nam sau.
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Hinh 2: Biéu d6 lwong mua trung binh ciia 15 nim tai Ca Mau

3.2 D b4o chay rirng theo nhan t khi twong

Qua két qua quan tric, do dac tai Vuon Quéc Gia U Minh Ha trong mua khé nam
(2006-2007) xac dinh ngay cudi cung c6 lwong mua <5Smm ngay 02/01/2007. Vay,
ngdy 03/01/2007 bat dau canh bao nguy co chay rung. Dya vao so liéu luong mura,
nhiét do, do chénh léch bao hoa tinh cap chay rung theo nhan t6 khi tuong thuy
van (Phuong trinh 2). Mirc d¢ nguy hai chay rung bién thién theo thoi gian tur thap
dén cao, tir khong co kha nang xuét hién chay ring (cip 0) dén cdp chay cuc ky
nguy hiém (cap V) tai khu vic Vuon Qudc Gia U Minh Ha (Hinh 2).

Qua két qua dy bao chdy rimg mua kho 2006-2007 tai Vuon Qudc gia U Minh Ha
cho thay sau khi ¢6 trin mua cudi ciing < 5 mm, thoi tiét kho hanh, nang han kéo
dai lién tyc trung binh khoang 10 ngay dy bao chay rung sé tiép tuc tang 1én mot
cap, dén khoang 40 ngay du bao chay rimg s& tiang 1én cdp 5, cip cuc ky nguy
h}em, c6 kha nang chay 16n va lan tran nhanh, tinh bén lra cia vat li¢u chay
rat cao.

250 1
L
B 200 | Nhigt 45
g 15.0 Céap chay
10.0
504
00 ruﬁﬂrmmmmM s

02/01/07 %
12/01/07 3
22/01/07
01/02/07 3
11/02/07 3
21/02/07
03/03/07
13/03/07
23/03/07
02/04/07 3
12/04/07
22/04/07
02/05/07
12/05/07

Thoi gian

Hinh 3: Gia trj nhlet d¢ trung binh luc 13 glo’, cAp do nguy hai chay rirng theo thoi gian
trong mua khd 2006-2007

101



Tap chi Khoa hoc 2010:14 97-106 Truong Dai hoc Can Tho

3.3 Du bao chay rirng theo Am d¢ vat liéu chay

Dua trén mau vat liéu chay thu thap tai 8 vi tri theo timg loai hién trang rimg. Mau
dugc phan tich, tinh toan theo phuong trinh 4am d6 (Phuong trinh 3) va cho két qua
du béo & cac cap (Hinh 3). Qua d6 cho thay vat liéu chdy trong mua khé nim 2007
tai cac diém thu mau déu vuot 25% am do.

Tai vi tri rung tram trung nién tai sinh va rung tram trong trén dat 1iép co6 am do
VLC 16n hon 35%, voi muc am d6 nay du bao chay rumg cdp 1 dén khong co kha
nang xuét hién chay.

Tai cac vi tri ¢6 hién trang don, choai, lau, sdy, va rung tram thanh thuc trén dat
than bun c6 4m do trong khoang 25-35%, du bao chay rung cap 11, cAp chay trung
binh, it c6 kha ning xuat hién chay ngam do muc thay cap con sat trén mat dat.

Nhin chung trong mua khé nam (2006-2007) ¢ cap do nguy hai chay rimg thap do
hé théng dé bao khép kin, kha nang thoat nudc thép, tinh hinh trir nudc lai trong
rimg vao mua kho dé phong va chita chay rimg cao nén am d6 vat liéu chdy vao
thoi diém nay con kha cao, da phan 16p thuc bi trén bé mat dat con 4m dén w6t nén
kha nang xuat hién chay ring rat thap. Du bao chdy rimg theo phuong phap am do
cho thdy duogc cap d6 nguy hai chay rimg khac nhau trén timg loai hién trang ciia
Vuon Qubc gia U Minh Ha.

EE

Am a5 ".:.t lidu r*“:ay (‘ 5)
- o —

Hinh 4: Biéu d6 dv bio chay rirng theo 4m dd vat liéu chay (04/03/2007)

*

'-'x tri thu mnu

3.4 Thiét 1ap phwong trinh dw bao chdy rirng theo phwong phép tong hop

Be g6p phan nang cao do chinh xac dy bao chay rimg phuong trinh du bao chay
tong hop dugc dit ra VOl sy két hop giita hai gia tri chi sd chdy theo nhan t6 khi
tuong thiy van va chi sé chdy theo vat lidu chay.

Phuong trinh du bao chay rimg tong hop thiét 1ap nhu sau:

Pt=Pi/W =K (D, (T°s3.Dnis)*1/W

i=1
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Do két hop dicu kién kha ning bén lira ctia vat liéu chdy Néu W > 45% thi K’ =0 ;
Néu W < 45% thi K* = 1. Vay phuong trinh d€ du bao chay rung theo phuong
phap tong hop cho Vuon Quoc gia U Minh Ha.

K(K'xPi)

Pt = (4)

Trong do:
Pt: La chi tiéu tong hop vé chay rimg dwa vao nguon di liéu vé khi tuong
thuy van két hop voi am do vat liéu chay.
K, 1, n: C6 y nghia gidng nhu phuong trinh (2).
K’: La hé s6 diéu chinh c6 hai gia tri.
T3, Dn1s: C6 y nghia nhu phuong trinh (2).
W: La am d6 vat liéu chay (%).
Viéc dua ra phuong trinh méi Pt phai phan cap lai thang cdp do chay theo chi tiéu

Pt. Két hop nhén to khi tuong thuy van va am d¢ vat li¢u chay xay dung thang cap
du bao kha ning xuét hién chay rimg Vuon Quéc gia U minh ha (Bang 3).

Bang 3: Cip du bao kha ning chay rirng & Vuon Qudc gia U Minh Ha theo chi tiéu Pt

Céap Chi tiéu tong hop Pt  Mirc dd chay Pic trung cap du bio chay rirng.

| 1 —14.000 Thap It c6 kha nang chay ring.
I 14.000 — 40.000  Trung binh C6 kha nang chay.
i 40.000 —100.000 Cao C6 kha niing dé chay.
IV 100.000 —200.000 Nguy hiém C6 kha nang chay 16n.
\ >200.0000 Cuc ky nguy hiém Co kha Ning chay 16n, lan nhanh.

Tir thuc té cho thdy nhan té khi tugng thily vin va am do vat liéu chay c6 mdi quan
h¢ nhau, khi nhiét dg cao, am do khong khi thap lam vat liéu chay bbc hoi nhanh,
néu nhiét do cao kéo dai vat liéu chay trd nén kho kiét, dé xay ra chay rung. Ap
dung phuong trinh tong hop (Phuong trinh 4) du bao chay ring theo tudn khi
tuong thir nhat thang 3 nam 2007 (Bang 4).

Bing 4: Cip chay rirng theo chi tiéu tong hop Pt vao thoi diém tuin 1 thing 3 nim 2007

Loai rirng Cip chay
0 1 2 3 4 5
Rung tram ngap nudce «
quang nadm xen lan say
Rung tram trung nién tai «
sinh va trong lai trén lip
Rung tram thanh thuc X
f s 1 ogen 14.000- | 40.000- | 100.000-

Gia tri chi tiéu Pt 0 1-14.000 20.000 | 100.000 | 200.000 >200.0000
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Theo phuong phap tong hop tai vi tri rimg tram trung nién tai sinh va rung tram
trong lai trén dat hep c6 am do vat lidu chay cao, du bao chay ring cip 1 dén
khéng c6 kha ning xuét hién chay.

Tai cac vi tri rung tram thanh thuc, dén, choai, lau, sy du bao chay rung cap 3,

cap chay cao. Cac vi tri rung tram thanh thuc thuong c6 16p than bun day, dia hinh
tuong dbi cao, am do vat ligu chay thap, khdi luong vat lidu chay 16n, myuc thiry
cap thap (Hlnh 5). Khi xuit hién chay c6 kha niang xay ra ba loai chay (chay mat
dat, chay ngam va chay tan). Nhin chung, nhimg vi tri ¢6 du bao c6 kha nang chay
rimg cao déu nam trong nhitng khu rimg gia, cac vi tri c¢6 nhiéu ddy leo hay sy dé
bén lua.

Trong mua khd mot s tiéu vung trong khu rimg con am uot hodc mot s0 vi tri con
ngdp nuoc kho xay ra chay ngdm, nhung néng han kéo dai néu co nguon nhiét sé
xay ra chdy tan, do chay tan thudng phat sinh & tang trén, cac vat liéu d& bén lira
nhu cac loai day leo, canh nhanh kh6 con bam & tﬁng trén.

Il:'d‘v.' IIG'U?)

1n 20 a0 10 a0 0 0 HiE i 100 (Pt
Cipl Chip 1l Clip IV
1—14 14 —40 40 —100 100 — 200 = 200

Hinh 5: Bi¢u @6 dv bio chay rirng phwong phap tong hop (04/03/2007)

Péi chleu ba két qua du bao chay rung cho thiy phuong phap du bao chay theo
nhan t6 khi tugng thuy van cép du bao chay rung toan khu vyc Vuon Quéc gia
trong thoi gian dau thang 3 du bao cap chay V (Hinh 6, Khi tuong thity van).
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(Khi twong thity vin) (Am dé vit liéu chady) (Tong hop)
Hinh 6: Ban d6 dw bao chay rirng theo cic phwong phap
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D}I bao chady rung theo nhan td khi tuong thﬁy van nhanh, gon, dé thu:cq hién cho
két qua du bao hang ngay nhung khong chi ra cap chdy cu thé cho tirng tiéu vung.

Du bdo chay rimg theo 4m dd VLC cho biét cip chay rimg timg tiéu ving. Tai
nhimg vung c6 rung tram thanh thyc, don, choai, lau va say dy bao chay rimg cap
I Vi tri rimg trung nién dy bao chay cap I (Hinh 6, am d6 VLC). Phuong phap du
bao chay theo am d¢ vat liéu chay chi ra dugc cap chay trén ting tiéu vung nhung
chi chinh xac di loai chay bé mdt va chay ngdm. Tuy nhién, trong ¢ diéu kién kho
han kéo dai, bé mat rirng con am udt nhung néu c¢6 ngudn nhiét van co thé xuat
hién chay tan.

Du bao chay rimg theo phuong phap téng hop cho thay duoc mdi quan hé da chiéu
gitta nhén t6 khi tuong thuy van dén am do vat licu chay. Day la phuong phap du
bao dung hoa tir hai két qua du bao chay theo nhan t6 khi trong thiy vin va 4m do
vat liéu chay. Tai cac khu vue rung thanh thuc, don, choai, lau va s@y du bao chay
rung cap III, vi tri ring trung nién du bao chay rung cap 1 (Hinh 6, tong hop).
Phuong phap du bao chay téng hop cho ket qua sat v6i thue t& do Vuon Qudc gia
c6 hé thong dé bao khép kin, mia kho van con trit nudc trén rimg dé phong, chira
chay. Trong cing thoi diém am do vat liéu chay con kha cao do trit nuéc nhung
thoi gian kho han kéo dai khi c6 ngudn nhiét s& xdy ra chdy tan, néu dém phat sinh
chéy gan nhiing vi tri ¢6 dia hinh cao “vd™ rat dé dan dén chay mat va chay ngam.

4 KET LUAN

Phuong phép du béo chay rimg theo nhan t6 khi twong thiy vin trén toan khu vuc
Vuon Quéc gia U Minh ha, Ca Mau dé thuc hién, dua trén co so ghi nhan sb lidu
hang ngay vé luong mua, nhiét do, ém d6. Dy bao nhanh cap chay va dua tin 1én
truyén thong dai chiing. Tuy nhién, néu sb ngay khong mua, kho, han kéo dai hodc
luong mua < Smm kéo dai dan dén gia tri chi s6 bao chay tang 1én v6 han, tu do du
bao chay khong sat v6i thuc té cia ngudn vat liéu chdy rimg.

Dy bao chay rimg theo am d6 vat liéu chay cho két qua cp do chay ring trén timg
tiéu ving nho trong Vuon Qudbc gia U Minh Ha, cho biét kha ning bén lira cia
tirng tiéu ving trong toan khu vire, gitip can bd canh rimng can quan tim dén nhirng
ving c6 nguy co xuat hién chay cao.

Phuong phap du bao chay rung tong hop cho cap du bao chay rumg sat thuc té do
su bao d¢ khep kin cua Vuon Quéc gia U Minh Ha, thiy duoc tac dong qua lai
gitra nhi¢t do khong khi véi am do6 vat liéu chay. Chi ra dugc kha nang bén Itra cua
vat lidu chdy va cap do chay rimg trén timg tiéu khu.

Ung dung h¢ thong thong tin dia 1y xay dung ban d6 phan bd khong gian cap chay
theo cac phuong phép du bao chdy rung, giip cac nha quan ly dé dang quan ly,
theo ddi xac dinh cac vung can quan tam bao v€ va canh giac trong mua chay rung.
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