KHOA HOC VA CONG NGHE MO

XAC BINH NHIET BO BE MAT TU TU LIEU VIEN THAM NHIET
PHUC VU PHAT HIEN VA GIAM SAT CHAY NGAM
TAI KHU VUC MO THAN NONG SON, QUANG NAM

‘ 6 than Néng Son nam trén dia ban huyén
' '\ Noéng Son, tinh Quang Nam c6 tri¥ lwgng

vao khodng 10 triéu tn. Day 1a mé than 16
thién, cé triv lwong twong déi nhé, dwoc khai thac
t hon 100 nam nay, tuy nhién chat lvgng than
dwoc danh gia la khéng cao. Trong thoi gian gan
day, tai mo than Néng Son da ghi nhan nhiéu vu
chay mod, gay anh hwéng nghiém trong dén moi
trwdng sinh thai va sirc khde ngwdi dan.

Cac vy chay & mo than xay ra & hau khép cac
nudc san xuat than Ion trén thé gi¢i nhu An D9,
Trung Quédc, Venezuela, My, Nam Phi,... [1]. C6
nhung vu chay véi dién tich 1én dén hang tram
km?, kéo dai hang chuc nam va dén nay van chua
dwo’c déap tét [1-5]. Day |a van d& hét strc phirc tap
trong khai thac mé va néu khéng dwoc phat hién
sém sé rat khé gidi quyét dit didm. Tw liéu vién
tham héng ngoai nhiét da dwoc st dung rong rai
trén thé giGi va mang lai hiéu qua to I&n trong phat
hién va gidm sat chay ngam. Co6 thé ké dén cac
nghién ctru cla Cracknell et al (1992), Prakash et
al (1999), Prasun (2005), Misha (2012), Chen
(2007), Hongyuan Huo (2014),..st¢ dung tw liéu

anh héng ngoai nhiét Landsat 5 TM, Landsat 7 :

ETM+ nham xac dinh nhiét dd bé mat khu vye khai
thac than phuc vu céng tac phat hién va quan tréc
chay ngam [1]+[10].

O Viét Nam, tw liéu vién tham nhiét cha yéu
dwoc st dung trong xac dinh nhiét d6 bé mat khu
vire do thj va danh gia mirc do khd han bé mét. Bai
bao nay trinh bay két qua nghién clru (rng dung tw
liéu &nh héng ngoai nhiét Landsat 5 TM trong xac
dinh nhiét dd bé mat khu vwee mé than Néng Son,
Quang Nam phuc vu cbng tac phat hién sém va
giam sat chay ngam.

1. Tw liéu st dung va phwong phap nghién ciru

1.1. Tw liéu s dung

TS. TRINH LE HUNG
Hoc vién Ky thuat Quan sw

Trong nghién eru st dung tw liéu anh vé tinh
quang hoc dé phan gidi trung binh Landsat 5 TM
chup ngay 11-02-2010 khu virc Néng Son, Quang
Nam (H.1). Tw liéu anh & m&c d@6 L1T, dwoc tai
mién phi tr dia chi http://glovis.usgs.gov.

Vé tinh Landsat 1a t&n chung cho hé théng cac
vé tinh chuyén ding vao muc dich tham do tai
nguyén Trai dat. Landsat 5 dwoc phéng thanh cong
I&n quy dao vao 01-03-1984, trang bi bd cdm bién
TM (Thematic Mapper) bao gém 7 kénh anh, trong
dé c6 6 kénh da phd & dd phan gidi khéng gian 30
m va 1 kénh hoéng ngoai nhiét véi d6 phan giai
khéng gian 120 m (Bang 1). Trong hon 29 nam
hoat doéng trén quy dao, Landsat 5 da cung cép
mét khéi lvgng dir liéu khdng 16, phuc vu hiéu qua
trong nghién clru tai nguyén thién nhién va giam
sat mai trwdng [13].

Bang 1. Bac diém anh vé tinh Landsat 5 TM

Kénh | Buwoc song (Um) Do phan giai (m)
) 0,45+0,515 30
2 0,525+0,605 30
3 0,63+0,69 30
4 0,75+0,90 30
5 155175 30
6 10,40+12,50 120
7 2,09:2,35 30

1.2. Phwong phap nghién ciru

Kénh hdng ngoai nhiét (kénh 6) &nh Landsat 5
TM dwoce st dung dé tinh nhiét dd do sang
(brightness temperature) theo mé hinh cia NASA
[. O bwédc dau tién, gla tri s6 nguyén ctia &nh hong
ngoai nhiét dwoc chuyén déi sang gia tri thuc cla
blrc xa dién tlr theo cdng thirc sau [13]:

= (DN DN V4 Ly ()
DN, —DN_.
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Trong d6: Lmax, Lmin - Gid tri birc xa phé twong tng

v&i DNpmax V& DNpmin (Béng 2). Déi v&i anh Landsat
TM c6 dd phan giai bL’Pq xa 8 bit, DNyax v@ DNmin
nhan gia tri twong (rng bang 255 va 1 [13].

H.1. Tw liéu énh vé tinh Landsat 5 TM chup ngay
11-02-2010 khu vire mé than Néng Son, Quang Nam

Bang 2. Gfa tn Lmax, Lm,,, c'1’0| vou anh Landsat ™

6 i ,15_,3032

Gia trj btrc xa phd tiép tuc duoc st dung dé xac

dinh nhiét d§ dé sang theo céng thirc sau:

K

= —K2 (2)
In(—1+1)

‘LA".
Trong dé: Ky va K; - Cac hé sé chuyén d6i, duoc
cung cap trong file metadata anh Landsat [13].

~ O budrc tiép theo, kénh dé (kénh 3) va kénh cén

hong ngoai (kénh 4) dugc st dung dé tinh chi sb
khac biét thire vat NDVI. Chi s6 thwe vat NDVI 13 i
sO gilra hiéu sO gia tri phan xa phé tai kénh can
héng ngoai va kénh dé trén tong ctia ching:

NDVI — prR
JDNIR + pRED
Trong do: pnir. Prep - Twong teng la gia tri phan xa
phd tai kénh can hong ngoai va kénh do.

D6 phat xa bé mat dwoc xac dinh bang cach st
dung phwong phap do Valor, Caseless (1996) dwa
ra [11]:

¢=¢,F,+&,(1-F) (4)

Pnir ~ Prep (3)
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Tr'ong' do: €, £ - DO phat xa bé mat ciia thwc vat va
dat trong. P, - Ty lé thuwc vat trong mét pixel anh. P,
c6 thé dworc xac dinh theo cong thire sau:

iy NDVI-NDVI, y 5
- “NDVI, . —NDVI

soil
o day: NDVIVEQ, NDVIsou - Gia trj chi s6 NDVI dbi
voi thue vat va dat thuan nhat [11]. P, nhan gia tri
bang 0 dbi véi dét trbng va bing 1 dbi véi dat pha
kin thwc vat.
Cudi cling, nhiét d6 bé mét dat dwoc xac dinh
theo cdng thirc sau [13]:
TB
LST = T (8)
1+
Yo
Trong d6: Tg - Nhiét d6 do sang, A - Gia tri buwdc

song trung tam £ - D6 phat xa bé mét; p - Hang s
 (p=1,438.10% m.K).

2. Két qua xac dinh nhiét dé bé mat

Tw liéu anh vé tinh sau khi thu thap dwoc hiéu

. chinh btrc xa va hiéu chinh hinh hoc dé dwa vé hé

toa do dia ly khu virc nghién ctru. Két qua xac dinh
chi s6 NDVI dwoc trinh bay trén hinh H.2, trong d6
cac pixel mau sang dai dién cho cac khu vyc cé
mat dé thue vat cao, cac pixel mau tdi dai dién cho
cac khu vuc c6 mat do thue vat thap.

H.2. Két qua xac dinh chi sé thue vat NDVI
Dé xac dinh do phat xa cho dat trdng va thuc
vat thuan nhét, trong nghlen clru str dung hon 50
mau dé tinh gia tri chi so NDVI. Két qua nhan dwoc
cho thay, gia tri chi s& NDVI déi voi dat trbng va
thwe vat khu vire nghién ctru 1an lwot 12 0,128 va
0,520. Str dung phwong phap do Van de Griend
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(1993) dwa ra [12], gia trj 6 phat xa bé mat déi véi
dat tréng va thuwc vat nhan dwoc 1an lwot 14 0,913
va 0,979 theo céng thirc sau:

£=1,0094+0,047.In(NDVI) (7)

Két qua xac dinh do phat xa b& mat khu virc md
than Noéng Son, Quang Nam dwgc trinh bay trén hinh
H.3. Phan tich két qua nhan dwgc cho thay, do phat
xa bé mat dat gla tri cao tai nhi*ng noi co6 thwe vat che
phu Déc biét, & nhirtng khu viec rieng tw nhién, rirng
trong, do phat xa thwong dat trén 0,95. Trong khi do,
nhi*rng khu vyc dat tréng, dat xay dwng, bai cat, mat
nwoc thuwéng cé gia tri dd phat xa bé mat thép nhét
(trong khoang 0,91+0,92).

H.3. Két qua xac dinh nhiét dé bé mét
khu vire mé than Néng Son, Quang Nam

D0 phat xa bé mét va nhiét dd dd sang dwoc
st dung dé tinh nhiét d6 b& mat theo cong thirc
(6). Két qua xac dinh nhiét d6 b& mat khu vwe
mé than Néng Son, Quang Nam duwoc trinh bay
trén hinh H.4. Trong do, nhiét do ndm trong
khoang tir 18,6 °C dén 41,2 °C. K&t qua nhan
duoc dwgc chia thanh 10 khoang: nhd hon
20°C, 20+22 °C, 22+24 °C, 24+26 °C, 26+28 °C,
28+30 °C, 30+32 °C, 32+34°C, 34+35 °C va trén
35 °C, trong dé nhirng khu virc ¢d nhiét dd trén
35 °C duoc thé hién bdi mau dé. C6 thé nhan
thay, nhirng viung cé nhiét dé cao phan bd cuc
bd xung quanh md than Néng Son va nhl}ng
khu vyc cat khd, trong dé khu vwc mé than
Nong Son nhiét @4 thwong dat cao nhat (trén
37 C) Déi v&i nhirng khu mé 16 thién, nhirng
viing c6 nhiét do trén 35 °C dwoc xac dinh 1a
nhirng khu virc cé kha nang xay ra chay ngam
(3], [4].

3. Két luan

Chay ngam md than 1a mét hién twong nguy
hlem anh hwong nghiém trong dén méi trwong
sbng do viéc giai phong khi dac, gay chay rirng va
sut ltn bé mat cac co sé& ha tang Viéc phat hién
sém cdac diém chay la mot yeu td vo cung quan
trong trong (rng pho va gidm thiéu thiét hai do chay
ngam gay ra.

Nhiét d6 bé mat khu vwc xay ra chay ngam
thuwdng cao hon rat nhiéu so véi ving xung
quanh, tham chi so v&i khu vwc dan cw, dd thi,
cat kho. Nhw vay, nhiét dd bé mat 1a mot tham
s6 hiéu qua trong phat hién va giam sat hién
twong chay ngam.

Cac nghién clru trong va ngoai nwéc cho thay,
anh vién thdm hdng ngoai nhiét Landsat véi do
phan giai khéng gian trung binh, dac biét dwoc
cung cap hoan toan mién phi v&i chu ky cap nhat
16 ngay |a mét ngudn tw liéu quy gid nham xac
dinh nhiét 46 bé mat khu vie khai thac md. Két
qua nhan dwoc trong nghién clru cé thé s
dung dé xay dwng hé théng phat hién va giam
sat cac khu vyc chay ngam, tir d6 dwa ra cac
canh bao va bién phap nhdm rng phé vé&i hién
twong trén.d
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Nguwréi bién tap: Nguyén Binh
SUMMARY
Thermal remote sensing data can be

used to calculate land surface temperature
over coal mine for early detection of

subsurface fire. This article presents study

on the application of LANDSAT 5 thermal
infrared image to retrieve land surface
temperature in Nong Son coal mine, Quang
Nam province. The results obtained in this
study can be used to monitor fire zones so
as to give warnings and solutions to prevent
coal fire.

NGHIEN CUUDAC TiNH...
(Tiép theo trang 82)

SUMMARY

The power system of Vietnam is in its

~ development phase. Due to the increasing
number of new power plants in Vietham

. power system such as wind power, the
~ stability of this system has become more
complex. This is because of interactions
of different power plants and the
oscillations of generators and lines. This

paper presents the stability of the Ninh
Thudn 2015 connected Wind Power Plant
(20MW) power system with different short-
circuit times on the 22kV line and their

impact on the system stability. The
Electromagnetic = Transient  simulator
- PSCAD/EMTDC 4.2 has been used to
carry-out the reported case studies.




