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DA]\{H GIA SO BO SO T-TPU PHONG DIEX\I

TRH\T LA.IH TI{d VTPT NAN4

THU THAP QUA \1E TINH
Nct A.r x-lAN eNH, r-s vAN r-Lfu, Le usr Hw

l) Thu thAp c6c sd liOu c6 ti trudc d€n ndy vd
nghiOn cfru dOng s6t, lap co so df liOu vd d6ng s6t
kci noi vdi h0 thOng tin dia I! GIS ;

2)Ti€p tuc tiOn hdnh do dac di6u tra co bdn vd
hoat dOng dong s6t dua trOn mang ludi m6y dem
s6t trOn m[t dait, mang tram rada thdi tidt, sd lidu
ngiy gid ddng tai c6c tram khi tuong, dung cu ddm
s6t, do bien d0 vi d0 doc ddng s6t tr€n c6c dudng
day t:ii di€n, c6c cOt cao trong cti nudc ;

3) NgoAi c6c sd liOu nOu tr6n, cdn su dung c6c
sd liOu kh6c nhu iinh mAy v0 rinh, iinh chup ph6ng
diOn s6t qua v€ tinh,... CAc ngudn sei liOu niy sO bd
sung cho c6c so li€u rrOn girip ching ta hidu sAu
hon v€ co ch6 hinh thinh dOng o Viet Nam, gieii
quyet tdt hon bdi to6n xlc dinh mAr dO s6t.

Xut't ph6t ti quan diern d6, trong bdi ndy
chfing tOi trinh bdy vd ddc didm cLia sO li€u chup
ph6ng diOn cua b0 ciim bidn chup dnh ph6ng diOn
LIS (Lightning Imaging Sensor) duo. c l6p dat tr0n
v0 tinh thuOc chuong trinh TRMM vA mOt sd k€l
qu:i thu dLroc ban ddu vd s0 li€u nAy trOn ldnh thtj
ViOt Nam.

II. DAC ordrra so LIEU uS

Tren the gidi, viOc riOn hdnh nghi0n cfu ph6ng
diOn s6t bing c6c thi0t bi dAr ffen m6y bay hay v€
tinh dd duoc tien hinh tu nhfing nim 60 thc k1i trudc.
Trong sudt thdi gian kd rn d6 dOn nay, nhidu c6ng
trinh nghiOn c[ru duo. c tidn hinh tdp rrung tim ra
phuong ph6p tdi uu dd girii quyct vdn dd ndy. Vi0c
nghi€n cfu niy duoc nAng lOn m6t bAc khi NASA
tiOh hinh ph6ng v0 rinh nam 1995, tren d6 dar c6c
thidt bi nghiOn criu ph6ng diOn s6t [], 3]. Tr0n clc
v0 tinh niy, c6c thiOt bi chup ph6ng diOn lAm viOc
trOn khu vuc nhiOt doi, noi xAy ra hoat dOng d0ng

ViOc nghiOn crlu didu tra co bin vd hoat d6ng
dOng s6t d ViOt Nam li mOt cOng vi€c phirc rap doi
h6i nhi6u cong doan vi thdi gian. Dd ldm tot cOng
vi6c ndy tr€n thOgi6i ngudi ta su dung c6c phuong
ph6p kh6c nhau, cu rhd le ding c6c thiOr bi dat tren
mat dd| rn6y bay hay v0 tinh. M6i ngudn sd liOu
ddu c6 dac thu riOng vi phrin 6nh mOt khia canh
nio d6 ciia hoat d6ng d6ng s6t. Trong nhfng nam
gAn dAy, co quan hdng khOng vi rru M! (NASA)
di ph6ng hai v0 tinh, trOn d6 ddt cac thi€t bi chup
ph6ng diOn s6t. Boi c6c vO tinh c0ng di qua tdnh
th6 ViCt Nam n€n chfing tOi dE l{y clc sd li€u ndy
cria NASA dd nghicn criu. Trong bdi niy chirng rOi
sE trinh bAy vd dic di6m cua sd li6u chup dnh
ph6ng diOn qua v€ tinh vi m6t sd kdt quri rhu rhAp
duo.c. Theo d6nh gi6 cua ching t6i. sO li€u chup
phong diOn o ViOt Nam qua chuong trinh v€ rinh
xlc dinh luong mua vr)ng nhiOt ddi TRMM
(Tropical Rainfall Measuring Mission) c6 tht! ding
nhu tdi lieu tham khrio trong vi6c girii quyet bei
to6n x6c dinh mAt dO s6fiai Vi€t Nam.

I. MO DAU

M6t trong nhtng vdn dd quan trong trong
nghi€n cfu dOng s6t lA nghi€n cfu mAr do s6r (so
ldn s6t d6nh xuong d{tlkm' rrong mOr nim). ViOc
didu tra co brin xAc dinh mAt dO s6t 6 Vicr Nam
duoc ti€h h)nh trong nhi6u nf,m, tuy vAy vdn con
nhidu han ch€ 14,51. C6c brin d6 mAr d0 s6t dua
trOn sei liOu v0 ngiy dOng, gid dOng quan s6t bing
nr6t thuong vd theo dinh thoi tai c6c tram khi
tuong. Sei lieu do truc ridp mar d0 s6t duoc thuc
hien rA't it tai mot so dia didm tren midn Bdc vi
m6ry m6c sri dung c6 nhidu han che'vd tinh nang
k! thuAt. Vi€c hoin rhi0n sd li€u didu rra co bdn vd
dOng s6t trong giai doan tdi ld cdn thiet.

Theo chfing toi, dd c6 thc lam tdt cong viOc ndy
cdn phdi tien hdnh c6c budc sau :
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s6t manh, vd vi thd giip chfng tac6 cit nhin tOng

quan vd hoat dOng dOng s6t trOn toin cdu.

Thirng 4-1995, NASA ph6ng vd tinh Microlab

c6 c1u! dao vdi dO cao 710 krr. Tr0rr v0 tinh niy
Iltp dat "thiet bi phlt hiOn ph6ng diOn quang hoc

nhanh' OTD (Optical Transient Detector). Thici bi

c6 the tuc thoi ph6t hiOn ra ph6ng dien trong ban

ngly cring nhur ban dOrn. Vdi dO phAn gidi l0 km

vA toc do chup 2ms. n6 c6 the nhin thay khu vuc

OTD c6 hieu sudt thiip, n6 chi xAc dinh duoc tu

40a/o dan 65a/o s6lAn ph6rrg dicn thuc stt'

V0 tinh thf hai duoc NASA ph6ng lOn ngly

2811111991 trong chudng trinh v€ tinh xlc dinh

ung nhi€t ftqP tAc gifa
. Bo crim h Ph6ng diOn

tr€n vC tin n vu x6c dinh

tting luong ph6ng diOn (bao g6m ph6ng di0n mAy-

. Vo tinh thrrc hicn mOt vong qu! dao

thoi gian 90 Ph[t. V€ tinh baY o d0

Am quan sit cla n6 tu 35 v! do bac

d0n 35 v! dO nam. BO crim biOn thdu kinh

co g6c nhirr rOng (80' x 80') c thdl' L1-tu

vLtc 580 km x 580 km duoi qu! 6 tinh' dO

pha g5km
nAn o budc

drii thi daY

boi OI (l).
cua thdukinh dat bO 128 x 128 CCD (charge couple

clevice) tOc dO cao. Tin hi6u c6 th€ doc ttr dAy tung

lj', n6n, r-nl ho6 v) ch vd g thdi

gian ttruc. Qua cAc kOt ngh gil sO

liOu tu b6 cirn bi€ir LI hie Id xAc

rJinh duoc 9Oo/o lin ph6ng diOn thuc stt' tejt hon rdt

nhidu so vdi OTD. Tu1' n51an, bO caim bieh LIS

hiOn tai c6 nhuoc diem so vdi cAc m6y dirrh vi

ph6ng diOn du6i mit ddt ld khong phan biet ducrc

ph6ng dien mAY-miY vdimay-ddt'

So liOu LIS duoc ghi dudi dang file df li0u

kicu HDF (Hielarchical Data Forrnat). Trong so

11 
^:t1

liOu nly hdm chira dAy dii c6c thOng tin vd hoat

d6ng qu! dao cua vO tinh, dnh chup ndn, clc thdng

tin vd trang th6ihoat dOng ciia vo tinh vi sci Iiou vd

ph6ng diOn l2l. M6i file HDF nOu tr0n duoc tdch

riong thinh tr)ng qu! dao khi vo tinh thuc hien

dudc mot vortg cluanh Trhi Ddt. Cdu trric c[a file
quj'dao c6 dang sau :

1. 56'li€u c1u1t dao (Orbit data) '

C6 the n6i sd liOu vd qu! dao li don vi thOng

tin d6c lap. Qua n6 chtng ta c6 thd thi tao lai toin

b0 hoat dOng cua vO tinh cfrng nhu trang thdi thiei

bi trcn do trong khoAng thdi gian v0 tinh thuc hiOn

mot von-c cluanh Trli Dift.

a) T6nr tdt t'd qtL! dao (Orbit sunmrurl') ' gon

c6 15 thOng so cho ta th6ng tin tfing qu6t nhu s6

thf tu qu! dao, thoi gian b6t dAu r') kci th0c quy

dao, vi tri b6t ddu vd ket thfic qu! dao, sei lLtong so

liOu di€rn, rnOc thoi gian,...

b) 56'li€u cli?nt (Poirtt clata)

i.T6n tdtt'6 s6'li€n diem (Poittt tlatasttntnwt'\') :

gdm c6 l3 thOng sei micu tti s6 luong vung, phong

diOn, nh6rn, diem, mOc thoi gian' sei inh n€n,"'

ii. M6'c thdi giatt Enn siit(Viewtinte gratules) 
"

g6m c6 6 truong so lieu cho bioi vd toa dO trung

tAm cua ludi 0,5" x 0,5o, thoi gian khi vi tri niy
roi vdo ong kinh, thoi gian kci thrlc, trang thii cic

thidt bi, trang thli chuong trirrh xti l! tin hieu niy...

iii. T6m tdt cinh t$n (Backgronrcl intage

stmmnries) . g6m 4 thong sd mieu td thoi gian

chup rinh ndn, vi tri rlnh ndn.

it . So' liitt phottg diitt (Liglttttittg lutd)

A.Viutg (Areas): gdm 20 th6ng sO mi6u ti thoi

gian vi tri dion tich vDng,...

B. Ph6ttg di€n (Flashes) . gdm 20 th6ng s0 miOu

tri thdi gian, vi tri, diOn tich xdy ra ph6ng diOn".'

C. Nh6m (Groups). gdm 18 thOng sO mieu tti

thdi gian. vi tri. clien rich xay ra nh6m....

D. Svr ki€rt (Events).'-qdm 2l thOng sfi cho ta

cAc thong tin vd su kiOn nhu vi tri, thdi gian'

ngudng rno, vi tri hang cot ccD ghi nhan su ki€n...

c) 56' ti€tL t'6 trang thdi cltt! dao (One secottcl

clata) ;gdm c6 16 th0ng so micu tii cic thOng tin

vd trang th6i hoat dOng crla vO tinh, thi6t bi, trang

th6i hoat dong cila c6c phdn mdm xu l!. Ngo)i ra
con c6 c6c thOng ttn khlc nhLt vi tri, tOc d0 cua ve



tinh, g6c vi rri gita v6 tinh so v6i Mlt trdi, ngudng
md tin hieu, chi s6 do nhi6u,...

2.ThOng tin mi€u td quj dqo (Orbit metadata)

Day ld sd liOu chtac6c th0ng tin tidn luu tril.
4 Anh quj dqo (Summary Image)
b) Mi€u td vd File (Text metaclata)

Ij, chring. Sd lieu vd ph6ng dien ld phdn cdt l6i
trong file. Sau dAy ld m6t vAi dinh nghia co bin sri
dung trong sei liOu ndy :

o SrJ kign (event) : ld hi6n tuong duoc mOt phdn
tri CCD don 16 ghi nhan khi tin hi€u vudr ngudng
ndn trong m6t ldn chup.

chfrng tOi dua ra m6t sd thOng s0 mi0u tii su ph6ng
di6n vdo ltc l0:54 gid UTC rrcn lanh thei midn B6c
Vi0t Nam. Trong bring ta th{y c6 nhilng ph6ng
di€n s0 su ki€n xiiy ra vuot qu6 100 ldn vd hon the'.
C6 l5 ph6ng di6n dd duoc bo cdm bien LIS ghi

o Nh6m (group) : tAp hoo ciia mOr hay nhi6u su
kiOn ddng thdi tai c6c phdn ff set nhau.

r Ph6ng di6n (flash) : tAp hqp c6c nh6m trong
thdi gian khOng qu6 330 ms vA kh6ng gian nh6
hon 5,5 km.

o Ving (area) : ld mOt vDng tr€n m6r ddt co ph6ng
di€n trong mOt qu! d4o don ld (vung thuong duoc x6c
dinh < 16,5 km hrong duong vdi 3 phdn tu).

Vdi dinh nghia nhu trOn, thuAr ngfi "ph6ng
di6n" duo.c coi ld gAn vdi rhuAt ngd rhong rhudng
nhar (thuer ngii thong rhudng d day duoc hidu li
ph6ng dion x6c dinh bdi c6c thidr bi dinh vi ph6ng
dien tren mat ddr).

Tran hinh 1 thd hicn 15 ph6ng dien xdy ra khi
v0 tinh bay qua midn B6c Vi€t Nam ngdty 29_6_
2001. Vi tri rrung t4m ciia c6c ph6ng di€n duoc
d6nh ddu c0ng (+) rr€n brin dd. Trong b,ing ),

to2o Ioto to{o loso

Hinh I . Brin dd nhfng ph6ng dion xdy ra ngiy 29/6/2001ghi nhan b6i b6 crim bien LIS
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Bdng I . Mqt sd th6ng sd crja so llQu ph6ng diQn qua LIS ngAy 29/06/2001

Thoigian (UTC)
Toa dO

trullg tam

(20946.105.319)
(20;193,105.281)
(20.884, l05.l9l)
(2r.218, 104.145)
(22.215. i06.037)

(22.t23,105.192)
(20.399 , 1 06.024)
(22.320, t06.138)
(20.722, I05.073)
(22.235,106.013)

(22.t]'.| ,105.156)
(2t.192,104.923)
(20.412, 106.030)
( 22.1 88, 106.064)
( 22.184, 106.036)

N[ng luong
buc. xa

401'741
760906 1

7s503
45'7328

2t99383

'7 51291
1193391
t532513
3342951
613435

393890 I

936241 |
420'712
432506
129253

Thoi gian

k6o dii (ms)
Nh6m Sq kiQn

200 I - I 80T 1 0 :5 4:36.1 0082
2001- I 80Tl 0:54:4 I .53692

200 I - I 80T I 0 :5 4:41 ;7 1 862

200 I - I 80T I 0:54:46'05592
200 1 - l 80Tl 0:54:49'26092

200 I - I 80T I 0:54:56.08802
200 I - I 80T I 0:5 4:56.9 15 \Z
200 I - I ti0T I 0:55 :06. 51 632

200 I - I 80T I 0 :55:23.1 21 3Z

200 I - I 80T 1 0 :55 :26.307 6Z

200 I - I 80T I 0:55 :27.981 0Z

200 I - I 8CT I 0:5-5 :29.1 216Z

2001- l80T I 0:55:30.32812
200 I - I 80T I 0 :56:04.405 t7-

200 I - I 80T I 0:56:04. 93612

30
Jv)
t2
30
2t5

298
421
29
60
22

3

30
3

4
30

l6
o

24
31

l0

JO

49

3

2

380
296
25

694

3ll
109

388
852
187

595
209
t'73
62
2

85

170

'40

III. PHAN ricu scj r-Eu

Tr0n co so sO liOu neu tfcn' chfing tOi da tien

hanh x0y dung mOt s0 thuAt todn don girin de tinh

toln cric th6ng s0 cua ph6n,l dien' Vi du ta x6t

trurrng sO liOu ph6ng diOn (tlashes)' Ddi v6i m6i

pnOnf Oicn ndy trong file HDF chta 20 thong sci'

Chc thong so chinh bao g6rn :

o Thcri gian Uit ddu ph6ng dion (TAI93-time) ;

o Khoiing thdi gian gifa nh6m dAu v] nh6m

cuoi cdu thdnh ph6ng diOn (delta-tine) ;

. Khoring thcri gian quan slt vi tri xay ra ph6ng

di0n (observe-tlme) ;

. Kinh, vi dO trung tAm xAy ra ph6ng diOn

(locatton) ;

. Teing ning luong bOc xa cua c6c su kiOn tao

n0n ph6ng diOn (net-radiance) ;

o Dign tich bao phri cria ph6ng diOn (footprint

size) ;

. Ngoiii cic thOng sO chinh trOn cdn c6 cilc

thong sri kh6c nhu c6c th6ng tin vd ngudng mo'

trang thAi cua thiOt bi, dia chi chc nh6m vi su kiOn

.iu inanl-t ph6ng dien, do nhiOu ndn khi ph6ng di0n

nIy x0y ra,...

D.r= N.r/S (l)

Tuong tu rlhu vey' cOng thric tinh mAt d0 su

kiOn c6 dang :

D.. = N../S (2)

De tinh c6c 916 tricho linh thei Vict Nam, chring

toi dI lAp lu6i cAc diem voi diOn tich S, tr€n co s<r

d6 xAy dung biin dd mAt d0 ph6ng diOn vi su kien'

Ching tOi di tiOn hlnh thu thAp sO liOu thOng

qua nhom nghiOn ciru s6t cua NASA cho cic nf,m

1998 - 2001, di ticrr hlnh xu ljr so b0 thOng clua

cOng cu Microsoft Visual C++. Circ so li0u nAy

duoc doc ra vi t1ch loc chi ldy phdn so liou v€

ph6ng dien tron llnh thei Vict Nam. Su dung cAc

thuit to6n ncu tren, chring toi dd xxy dung chuong

trinh phin mdm tinh toAn mit d0 ph6ng dien trOnDd tinh
tich S ta c6

2',76
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lanh thd ViOt Nam. Tr€n co sd s6 liOu rhu rhap, fiCn
hdnh tinh to6n m4t dO t(ing luong ph6ng diOn trong
ndm 1999 vn 2000. Sd liOu tinh to6n cho thdy
nhftng n6t dac trung co bin vd ph6ng diOn s6t trOn
tdnh thd Vi€t Nam. C6c khu vuc c6 hoat dong dong
s6t manh ld Hoa Binh, Song Md, B6c euang, lao
Cai, TAy Ninh, M6c H6a,... C6 nhidu noi mAr d0
teing luong ph6ng di€n (bao gdm cd ph6ng di€n
rong mey vd phong diOn m4y ddt) dat tdi con sd
15 ddn 25 ldn. C6c khu vuc c6 hoar d0ng ddng s6r
manh niy thay drii nhidu vd dd c6 thd so s6nh v6i
c6c sei liOu theo c6c ngudn kh6c, vi du nhu [], 2l
cAn ti€n hAnh thu thAp sd liOu trong nhidu ndm.
CAn chrl !' day ld so li€u m4t d6 tdng luong ph6ng
di€n nOn kh6c v6i mAr dO s6t d6nh xudng ddt
(ph6ng dien mAy-ddt). Ti t9 giila sd tdn ph6ng diOn
trong mAy so v6i sei s6t N16/I.{sa le rdt khec nhau vd

C6c kOt qui neu hOn c6 thd so s6nh vdi c6c sO
liOu dinh vi ph6ng diOn du6i d{t dd nghigr.criu,
kidm chring. HiOn nay m6y m6c nghiOn cfu trOn
mat dat cria ch(rng ta chua dri do chinh x6c cho
ph6p tien hdnh tOt c6c cOng viOc niy.

cdn ti€h hdnh nghiOn criu ddi v6i tung khu vuc.
ThOng rhudng ri le Nron{cc thay diii phu thuoc vdo
cuong d0 con d6ng vd c6 thd bidn deji rdt nhidu
phuthu0c vdo c6c ydu td nhu dia hinh, khi hAu.

So s6nh sd liOu hai ndm niy chring t6i th{y c6
su chOnh l€ch v€ tdng luong ph6ng diOn kh6 nhidu
trong hai Ot trong nhtng nguyOn nhAn
cria su ch ld do su quan-sainrong lien
tuc ciia v vi ljr do ndy, ngodi cai tam
d6ng chinh nhin thdy kh6 16, citc tdm dOng phu
trong c6c sei liOu ndy cAn phiii xem x6t k! vd phrii
dua tren sd li€u cria nhidu nf,m quan s5t. Trong
hinh 2 vd J miOu tri mAr d0 tdng ph6ng diOn vd mAt
do su kiOn trung binh ndm theo chu6i sd licu l99g-
2OOl tai midn Bic Viet nam. 6 day c6c con so chi
sd ldn ph6ng di€n (hay su kiOn) xiy ra rren mor o
lu6i lox l" trong m6t n$m.

Hinh 2. Ben d6 m4t d6 tdng ph6ng dion rrung binh nam theothu6i sd li6u 1998-2001
ciia b0 crim bien LIS (TRMM) tai midn B6c Vict nam.

rfr r,uAN

Sd liOu mdt d6 tdng ph6ng diOn qua vO tinh
TRMM trOn l6nh thd Vict Nam kh0ng rhd coi ld
m0t d0 s6t thuc su. Ljr do vi hoat dong ciia vO tinh
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Hirth 3 . Btin dd mAr d6 su kion trung binh nlm theo chu6i s6 | icu 1998-2001

cua bO cim bidn LIS (TRMM) tai midn Bic ViOt nam

ta c6i rrhin teing quan r'6 cAc khu vuc ph6ng diOn

trcn lanh thd. sd li€u ndy c6 thc dDng cho viec

hc thring rada thoi ti01,..'

Trong bii niydua ra nh0ng kcl quri ban dAu vdi

dua ra nh0ng d6nh gi6' ket luan.

Dua trcn sd liOu goc cria vO tinh c6 the nghiOn

cfu sAu hon vd dac didm cua chfing. Sli dung c6c

mot ph6ng di0n, su kiOn. Ngodi ra c6 the nghiOn
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ciru thu nghiOm c6c ngudng ndn kh6c nhau d0 dua

ra c6c tiOu chudn phAn biet ph6ng diOn vdi nhi6u

ndn,... D€ c6 thd tich hinh tdt vicc xu lj' s6 lieu

nOu trOn, trong thoi gian toi chring tOi sE xAy dung

phAn mdm phAn tich dirnh gi6 k! hon sd liOu ndy'

Vi€c nghrOn cfu ph6ng diOn s6t qua v€ tinh lA

rnOthudnghay vi hiOu quri. Tuy di dat duoc nhfng

kct quri trong viOc nghi€n citu s6t to2rn cdu nhung

vin con 6 giai doan ban ddu. Hi0n nay NASA c6

du dinh ph6ng vO tinh dia tinh dd quan s6t ph6ng

di€n liOn tuc vio nim 2003, tuy vay vC tinh nAy

theo ko hoach chi bao gdm phdn linh th6 nuoc M!
vd chAu Phi. Chirng toi kien nghi trong tuong lai

nOu ViOt Nam c6 didu ki0n de ph6ng v€ tinh cua

minh thi c6 the lip d4t thidt bi chup dnh ph6ng

diOn ndy trcn vc tinh d6' B0 ciim bidn chup inh

gian thuc) rdt cAn thiOt cho c6c ngdnh diOn luc, bttu

chinh vion thong, hing khOng'..'

BAi b6o duoc hoAn thinh vdi su h6 tro kinh phi

cua HOi ddng Khoa hoc Tu nhiOn nAm 2001 '
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SUMMARY

lnltlal Evaluatlon of Satelllte Llghtnlng Data ln
Vletnam

In this paper characteristics of lightning data
from TRMM (Tropical Rainfall Measuring Mission)
were considered. Two year data collected for
Vietnam have been analyzed. Total flash density
observed by LIS (Lightning lmaging Sensor) was
obtained for 1999 and 2000. The results showed
that these data can be used as addftional
information for lightning density definition.
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