
R e v i e w o f W ild 丘r e O b s e rv ati o n s i n M o n g olia D u ri n g A p ril

a n d M a y o f 1 9 9 6 W ith D at a F r o m th e D M SP O p e r a ti o n al

L in e s c a n S y st e m

C h ri st o p h e r I) . El vi d g e
*

D e s e rt R e s e a r c h I n stit ut e
,
U mi v e r si ty o f N e v ad a S y st e m o n a s sig n m e n t a t th e

N ati o n al O c e a ni c an d A t m o sp h e ri c A d mi nist rati o n

N ati o n al G e o p h y si c al D at a C e n t e r
,
S ol a r - T e r r e s tri al P h y si c s D i v i si o n

3 1 0 0 M a ri n e St r e et
,
B o u ld e r

,
C ol o r a d o

,
8 0 3 03 U S A

F a x : 3 03 - 4 9 7 - 6 5 1 3

E m ai l: c d e @ n gd c . n o a a .g o v

A b str a ct

A r e v i e w of th e n i gh tti m e fi r e s o f M o n g oli a ob s e rv able wi th th e D ef e n s e M ete o r ol o gi c al

S at ellit e P r o g r am ( D M S P) O p e r a土i o n a l L in e s c a n S y st e m (O L S) r e v e als m aj o r 血e s i n t h e

n o rth -

c e n t r al , !1 0 rth e a st a n d fa r e a st e m s e cti o n s of th e c o u n try st a rt e d o c c u r r ed

in t e r m itt e n tly fr o m m id - A p ril t o mi d - M a y ,
1 9 9 6 . T i m e p e ri o d w ith th e m o s t e x t e n si v e

s et s o f fi r e s o b s e rv ab l e wi t h D M S P - O L S d at a i n cl u d e A p ril 1 2 - 1 4
,
2q ,

2 2
,
26 -2 S a n d M ay

13
,
2 0 - 2 1 .

1 . I n t r o d u c ti o n

h r e v i e w i n g th e lit e r at u r e , th e e a rlie st r e p o rt d e s c ri bin g th e ob s e r v a ti o n o f 丘r e

u s in g a s at ellit e s e n s o r a cq uiri n g d ai ly
- gl o b al e a r 血 ob s e r v ati o n s o c c tEr r ed w h e n C r oft

(1 9 73) d e s c ri b e d o b s e rv i n g 血e s at ni gh t in A 丑i c a u si n g
"

p h ot o g r a ph s
”

g e n e r at e d f r o m

th e D e f e n s e M e t e o r ol o gi c al S at ellit e P r o g r a m ( D M S P) O p e r ati o n al L in e s c an S y st e m

( O L S) v isibl e b an d d at a . C r o 丘(1 9 7S) w a s l at e r abl e t o u s e digi t al O L S d a王a t o o b s e rv e

B r e s
,
city li ght s an d g a s fl a r e s . T h e fi r st sy st e m ati c in v e n t o lγ Of fi r e s w ith O L S d at a w a s

a c c o m plish e d b y C a h o o n et al . ( 19 9 2) w h o m an u ally digi ti z e d 血 e p o in ts 血o m 瓜 m

p r o d u c e d 丘o m ni gh tti m e O L S o rbit s o v e r A 丘i c a ･ M o r e r e c e n tly al g o ri th m s f o r th e

d et e cti o n o f 申e s u si n g digi t al 0 L S d at a h a v e b e e n d e v el o p e d O=1 vid g e et al ･

,
1 9 9 6 a) ･ h

this p a p e r w e r e v i e w a s et of fir e Ob s e rv ati o n s m a d e in M o n g o li a d u r in g th e d e v a st ati n g

fi r e s e a s o n of A p ri 1 a n d M a y o f 19 9 6 .

- 33 -



2 . T h e I) M S P O p e r a ti o n a l L i n e s c a n S y st e J n

T h e D M S P m ai 血 ai n s a c o n st ell ati o n of t w o s at ellit e s in s un
-

s y n ch r o n o u s , n e a r
-

p o l a r o rbit at altit u d e s o f a p p r o x i m at ely 8 3 3 k m ,
a n in cl in ati o n o f 9 8 . 8 d e gr e e s

,
a n d an

o rbit al pe ri o d o f 1 02 m in u t e s ･ O n e s a t ellit e is in a

r

d a w l - d u s k o rbit , th e s e c o n d in a d a y

- n i gh t o rbit . T h e D M S P p h t fo r m s a r e th r e e a x is st BLbili z e d
,
wi th r oll

, pit ch , a n d y a w

v a ria:ti o n s k ept t o wi th in ＋/ - 0 _ 0 1 d e g r e e s . T hi s st ability i s t mi q u e c o m p a r e d t o o th e r

p ol a r o rbit in g sy st e m s s u c h a s L a n d s at o r th e N O A A P ol a r O rbiti n g E n v i r o n m e rlt al

S at ellit e s .

･ T h e N O A A N a ti o n al G e o p h ysi c al D at a C e n t e r( N G D C) se rv e s a s D o D
'

s a r ch iv e

o f d a土a f o r t h e D M S P s e n s o rs . n e U ,S . A ir F o r c e G l o b al W e a tb e r C e n t r al h a s s e n d s

D M S P d a t a t ap e s t o N G D C d aily . T h e D M S P a r chi v e w a s e st ablish e d in M a r c h o f 1 9 92
,

an d b eg an r e c ei v in g d a t a o n a d ail y b a sis i n S e pt e 血b e r o f 1 9 9 2 an d h a s o p e r at e d

c o n ti n u o u sly s l n C e th at ti m e .

T h e O p e r a:ti o n al Li n e s c a n S y st e m ( O L S) is an o s cil h t in g s c a n r adi o m et e r

d e sig n e d f o r cl o u d i m a g in g wi d l t w o SP e Ct r al b an d s( V IS a n d T R ) a n d a s w a th of 3 0 0 0

k m . T h e r e a r e t w o sp ati al r e s ol uti o n m o d e s in w hi c h d a t a c an b e a c q ui r e d . T b e fu ll

r e s o l u d o n d at a ,
h a v in g n o mi n al sp atial r e s ol uti o n of O ･5 6 k m ,

i s r e f er r e d t o a s
"

fi n e
' '

1 0 n

b o a r d a v ¢r a g m g of fi v e b y fi v e bl o c k s o f fi n e d at a p r o d u c e s
"

s m o oth
”

d at a w ith a

n o m i n al sp ati al r e s oltrti o n o f 2 . 7 k m . M o s t o f th e d at a r e c ei v e d by N O A A - N G D C i s i n

th e s m o oth s p atial r e s ol u ti o n m o d e
. T h e

"

Ⅵ S
”

b a n d p a s s st r a d dl e s th e v i sibl e an d n e a r
-

i n 丘a r ed ( V N R ) p o rti o n of th e sp e ct r u m wi th a fu ll - wi d th - h al f ･ m a xi m um ( F W H M ) o f

0 .5 8 - 0 .9 1 1 皿 . T h e T Ⅱしb an d h a s a F W I :m 4 o f l O 3 - 1 2 .9 1 m . N G D C O L S

g e o l o c ati o n a c c Ⅶ
･

a cy f o r th e O L S d at a is ＋/ -

o n e p l X el u s l n g P h y sic ally b a s e d o rbit al

m e ch a mi c s an d t e rr ai n c o r r e cti o n alg o ri th m s .

T h e id e ntifi c a;ti o n o f fl r e S i n O L S d at a r elie s o n d et e ct in g a r e a s of a cti v e vi sibl e

an d n e ar h i h e d e mi s si o n o n th e pl an e t s u rf a c e at n i gh t
,

w h e n s ol a r ill um i n ati o n i s

ab s e n t . T h e Ⅵ S b an d sig n al is in t e n si丘e d at n i申t us i n g a p h ot o m ul tipli e r t u b e (P M T) ,

m a k in g it p o s sibl e t o d et e ct 払出t V N R e mi s si o n s o t 汀C e S Elvi d g e , 1 9 9 6b) ･ Th e P M T

s y st e m w a s i m pl e m e r[t ed t o f a c ilita士e th e d et e c ti o n o f cl o u d s at mi gh t u si n g m o o nl i gh t .

W i th s u nli gh t eli m in at e d
, d ie ligh t i nt e n sifi c ati o n r e s ults i n a u niq u e d at a s et in w hi c h cit y

li gh t s , g a s fl a r e s ,
a n d fi r e s c m b e ob s e rv e d

. B e c a u s e o f th e l o n g w a v el e n gth o f th e O L S
'

s

th e r m al b a n d
,
th e V IS b an d i s f a r s u p e ri o r f o r th e d e t e c ti o n o f 丘r e s .

3 . M o n g oli a n Fi r e O b s e rv a ti o n s

N i gh tti m e D M S P - O L S vi sibl e b a n d i m a g e r o f M o n g oli a a c q ui r e d wi th d a t a 丘o m

s a t ellite F - 1 2 w a s vi s u al ly i n sp e c t ed f o r e v id e n c e of 血 e s . T L i s d at a i s s u m m ari z e d in

T abl e 1 . B e c a u s e o f th e hi gh l atit u d e a n d wi dth o f M o n g olia
,
th e c o u ltry W a s g e n e r ally

o b s e / a ble o n t w o O L S o rbit s
,
wi th th e e a rli e r o rbit c o v e n n g e a st e m a n d c e rlt r al .

M o n g oli a a n d t h e l at e r o rbit c o v e r l n g W e S t e m an d c e n t r al M o n g oli a . As th e d at e o f

i m a g e a c q ui siti o n a pp r o a c h e d th e s u m m e r S O I sti c e
,
th e d at a a r e i n c r e a s l n gl y c o n t am in at e d

b y s tl nli gh t , p ar ti c ul a rly w e st o f n a di r 1 O b s e rv ati o n s w e r e n o t p o s sibl e o n al 1 d at e s d u e t o

mi s s in g d at a .
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1 4 2 9 丘r e s N C
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1 4 0 4 m i s si n g d at a

13 5 2 n e w 丘re s ､ N C

1 3 4 0 m a ny 血¢s N C

1 3 2 8 m is si n g d at a

m a n y 血 es N C an d N E

B r e s r e c e d e N C an d e x p a n d F E

丘r es N C an d F E

丘r es N C a n d f
■

E

丘r e s N E a n d F E

fi r e s N E l a rg e fir e s F E

la rg e fi r e s F E
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-
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T A B I , E 1 - C o n t h tL e d

Fi r e s o f M o n g oli a O b s e rv e d W ith D M S P - O L S D at 且 h 1 9 9 6

T i m e - G 氾 T
,
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,
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,
W e st - W

,
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- 36 -

M a y 1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1(;

1 7

1 8

1 9

2 0

2 1

2 2

2 3

2 4

2 5

2 6

2 7

2 8

2 9

3 0

3 1
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1 4 14 q ui et W

1 4 02 血 e N C

1 43 1 fir e s N C ( N E n ot visibl e)
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4 . C o n cl tI Si o n

A s e ri e s of di st in ct p e ri o d s o f q ui et an d a ctiv e o u tb u r st s o f 血e s c an b e o b s e r v e d

i n D M S P - O L S d at a a c q uir ed d u ri n g th e A p ril an d M ay fi r e s s e a s o n in M o n g oli a d uri n g
1 9 9 6 ･ Ti m e p e ri o d wi th th e m o st e x t e n si v e s et s o f fl r e S Ob s e r v abl e w ith D M S P - O L S d at a

in cl u d e A p ril 1 2 -1 4
,
2 0

, 2 2 , 26 - 2 8 an d M a y 1 3 , 2 0 - 2 1 1 Q ui et p e ri o d s ip cl u d e A p ri l ト9
,

2 9 -3 0 a nd M a y 1 7 - 1 S
,
2 5

, 2 8
- 2 9

,
3 1 ･ B e c a u s e t h e O L S d at a is o nl y u s e fu l fo r d et e cti o n

of fi r e s at ni gh t
･
d e ri v ati o n o f a m o r e c o m pl et e fir e r e c o r d w o 血d re q u i r e ad diti o n o f

d a yti m e .

5 . R e f e r e n c e s

C al 1 0 0 n
,
D I R ･ J r ･

･
St o c k s , B ･J ･

,
Le vi n e

,
J ･ S

･
,
C o r e r

,
W ･ S ･ Ⅲ

,
0

,

N cill
,
K ･P .

,
19 9 2 ,

S e a s o n al di st ri b uti o n of A 丘ic a n s a v a r n a flr e S ･ N at u r e
,
v ･ 3 5 9 , p ･ 8 1 2 - 8 1 5 .

C r o 氏
,
T ･ A ･

,
1 9 73

,
B u mi n g w a st e g a s in oil field s ･ N at u r e

〉 v ･ 2 4 5 , p 1 3 7 5 - 3 7 6 .

C r o 丘
,
T ･ A ･

,
19 79 , T h e b ri gh h e s s ofli gh ts o n E a rth at n i gh t

,
digi t an y r e c o rd e d b y D M S P

s at ellit e ･ S t a n f o rd R e s e a r ch h stit utc Fi n al R ep o rt P r ep a r ed fo r th e U ･ S ･ G e ol o gi c al
S u Ⅳ e y .

EI v idg e
,
C ･ D ･ ･

K r o ehl , H ･ W ･ ･ K ih n
,
E ･ A ･

,
B a u gh , K I E ･

,
I) a vi s , B ･ R .

,
H a o

,
W .M .

, 19 9 6 a
,

Al g o ri th m fo r th e re t ri e v al of h e pi x els 丘o m D M S P O p e r atio n al L in e s c a n S yst e m d at a .

Gl ob al B i o m a s s B u mi n g , M I T P re s s
,
I n P r e s s .

EI vid g e
･ C I D .

,
B a u gh ,

K IE ･ , Ki h n
,
E I A

”
K r o e hl , H ･ W ･ , D a vi s

,
E

･ R ･

, 19 9 6 b
,

M ap pin g city
li gh t s wi th n i gh tt lm e d at a B

1

0 m th e D M S P O p e r ati o n al L in e s c a n S y ste m .

P h o t o g r am m et ri c E n gi n e e r l n g an d R e m ot e S e n s n g ,
h P r e s s

,
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Fi g u r e 1 . Fi r e s o b s e rv e d in n o r h -

c e H t r al an d n o r th -

e a s t M o n g oli a a土ni gh t u s in g D M S P -

O L S d at a a cq uir e d A p ril 1 1 , 1 99 6 at 13 :2 3 G M T ･ N ot e A r e ri n g s in n o r th -

e a gt ･
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Fig u r e 2 . Fi r e s ob s e rv e d at ni gh t in n o rth - e a st a n d f ar - e a s t e 皿 M o n g oli a u s in g D M S P -

O L S d at a a c q u ir ed A p ri l 2 6
,
19 9 6 at 1 2 :2 7 G M T . N ot e fi r e ri n g m n o rt h e a st .

-

3 9
-



F ig u r e 3 1 Fi r e s o b s e rv ed at ni gh t h n o r th - c erlt r al M o n g oli a u s in g D M S P - O L S d at a

a c q ui r ed M ay 2 1 , 19 96 at 1 4 :l l G M T .
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