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RA DA THOI

TIET MRL-5 NANG CAP VOI PHAN MEM “ RAIS”

TS. Tran Duy Son

S iGi thigu ra da thoi tiét MRL-5 nang ¢ép tram Pha lién: Néng cdp phén cing, tw dong hda
ua tring quan tric va xt Iy 6 liéu. San phadm khi tuong cla ra da phong phi va ¢6 tinh
' nghiép vu cao, o6 thé si dung trong du bao thoi tiét, theo dbi phat hién va cang béo céc

hién tuong thei tiét nguy hiém cuc bo. DEc bigt co sdn phén vé thai tiét hién tai trong lénh thd 30km x 30
km rdt hitu fch cho cong tac phuc vu thong tin thei tiét cho dia phuong.

1. Giéi thidu vé ra da théi tiét MRL-5

Ra da théi tidét MRL-5 tram Phii Lign do Lién X6
ché tao, dwoc [8p dat va duwa vao hoat dong tr nam
1989 phuc vu cho chuong trinh hop tac nghién ctu
khi twong nhiét déi va bao. Lic méi lap dat ra da
nay cé cong nghé didu khién va xir iy s6 liéu bang
thi cong. Mot sb dac diém ky thuat co ban cla ra da
MRL-5 la:

Co 2 bang song ( A1 = 3,2 Cm, A2 = 10,0 Cm)
cling thu phat {rén mot &ng ten;

B0 réng canh séng ©1=0,430, ©2= 1,30

Ban kinh ving quét 1& 300 km, ¢ thé quét tron va
quét théng ding;

Théng tin dwoc lwu gilk trén gidy dudi dang ban
dd phan bb dd phén hdi vé tuyén (PHVT) va hién
twong thei tiét ( quy toan duoc theo cac chi tiéu
nhan biét hign twong).

Théng 5 ndm 2010 Trung tam KTTV QG da tién
hanh nang cap ra da MRL-5 tram Phii Lién. Cong
viéen nang cap dugc tién hanh theo hai giai doan:

a. Nang cdp phén cing

V& co béan thiét bi phan cwng clia ra da da dwoc
nang clp nhu sau:

Heé théng Ang ten

Thay hé théng diéu khién Ang déng co 3MY
bang hé théng déng co diéu khién SECVO DRIVER,

gidm ndmg lueomg tidéu hao, ting do chinh xac géc
dirng Ang ten.

Hé théng Thu-Phat

Thay mét cac Magnhetron béng sdng At va AZ;
Thay thé bé khuéch dai siéu cao dling dén séng
chay bang bd khuéch dai ban dan tang do nhay cho
may thu, dat dén gia tri -110dBm..

Hé thong x{r ly théng tin goc

Thay moi cac béng mach trong 1 x(r Iy thong tin
goe, bao dwéng va hiéu chinh lai hé thdng VANKOD

Didu chinh va déng bd héa hé théng phén cing
clia ra da, can chinh thiét bi va hiéu chinh ¢ac tham
s6 ky thuat, dwa cac tham sb vé mire danh dinh

trirdre khi I&p dit thiét bi ty dong hoa va cai dat phan
mém.

b. Phan mém diéu khién va xi Iy thong tm

Phan mdm RAIS — Phign ban nang cap clia phén

'mé&m RAOB( bd sung nhiéu gé¢ nang hon), diing hé

diéu hanh WINDOWS XP2 Professional, da dwoc
cai dat dé tw dong héa qua trinh quah tric, x& Iy, luwu
trir va phat bgo thong tin cho MRL-5 [1]

Ché dd quét ( s lwong géc cao, chu ky quét, tt
may sau mbi chu ky quét hay d& & ché d6 che doi
.. ¢ia MRL-5 phu thudc vao trudng may thyc té.
Hinh 11a ban diéu khién ché dd quét cGa phin mém
RAIS.
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Hinh 1. Bang diéu khién ché d6 quét tw ddng clia MRL-5

Ra da quét & ban kinh toi da & 300 km nhwng
khi hién thi thong tin, tlly thudc vao ngudi st dung,
c6 thé& chon mét trong sb 4 ioai ban kinh khac nhau
la : 65 km; 120 kmy; 150 km; 300 km. Ban kinh hiéu
dung ia 240 km

Budng diéu khién ra da gdm 2 may tinh (Minh 2):
may M2 diéu khidn, x Iy va hién thi théng tin, M1
theo déi va thdng bao frang thai hoat déng clia hé

" théng ang ten. L 4

" Hinh 2 Buédng diéu khién ra da MRL-5 néng cap

"Khong phu thude vao sb lvgng goc quét trong
mét chu trinh, tir 17 dén 36 goc cao khac nhau, thei
gian cn thiét cho mét chu trinh quét va xir Iy thong
tin hoan chinh khéng virot qua 8 phit, Thoi gian
trich xuét 1 san pham khi trong khong qua 5 gidy.

2. 8an pham khi tuong cda ra da thoi tiét
MRL-5
a. Ban db hién twong thoi tiét
Ban dd hién twong thoi tiét hidn thi vi irf PHVT
" may va cac hién tuong thoi tiét ién quan dén may

ma ra da quan trdc dwoec phuc vu muc dich canh
bao thoi tiét, hoat dong ctia hang khong. May va
hién twong thoi tiét duece hién thj gdm céc loai sau.
(Hinh anh minh hoa trong béo céo dudc Iy tor sb
lidu quan tric clia ra da MRL-5 tram Phi Lién sau

Kkhi d& nang cép).

Hién twong nguy hiém (Dangerous phenomena).
Cac hién tweng nguy hiém ma ra da quan tréc duoc

_duoc hign thi trén mot ban @b (Hinh 3). Cac hién

twong hién thi ien ban dd bao gom:

- May khong muwa (Cloud one );

- Mwra nhe (Sligght Pre);

- Mira (Precipitation ) ;

- Dong giang (Downdour);

- Dong giang manh (Strong downp};

- May vii tich (Cb),

- Déng (Thunderstorm) xac suét 30-70%;

- DéNg (Thunderstorm ), xac suét 70 - 90%;

- Déng (Thunderstorm ), xac suat trén 90%; |

- Mwa da (Hail) xac suét 70 - 90%,;

- Mua d& (Hail), xac suat trén 90%;

- T6 (Squall), xac sudt 70 - 90%:

- T4 (Squall), x&c suét trén 90% .

Hinh 3 1a ban b PHVT céc hign twong thai tiét
nguy hiém lic 23g. 20ph 00 ngay 20 théang 6 nam
2010. Toan bd cac hién tweng nguy hiém cho hoat
dong clia hang khong dugc trich xuét va hién thilén
ban db.
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Hinh 3. Hién tweng nguy hiém lic 23g. 20ph 00 ngay 20 thang 6 nam 2010

Hién twong dong, mua da voi cac xac suat xuat
hién khac nhau duoe xéc dinh theo tiéu chudn nhan
biét can et vao cac dic treng phan hdi vo tuyén clia
may ma ra da quan tric duoc va sb liéu tham khong
clia ky quan tric gan nhét cia tram tham khong vé
tuyén gan nhét cap nhat hang ngay. Hai tiéu chuén
dwoc st dung trong phan mém nay 1a tiéu chuén
tdng hop Y va tiéu chuén tinh theo ham phan lap [2].
Khi xuét hién hién twong thei tidt nguy hidm ra da
con phét ra tin hiéu canh bao bang &m thanh,

Tét ca cac hién twong (All phenomen ). Hién
twong thoi tiét duoce trich xudt va hién thi 1én tirng
bén db rigng bigt. Nguwoi st dung quan tam loai hién
twong ther tét nao thi 1dy ban do cda hién twgng &y
ma khéng phéi 1a ban db tdng hop gdm it ¢a cac

hién twong. Cac ban dd may va hién twong thoi tidt
c6 thé trich xuét dwoc bao gbm: _

- Déng va muwa da (Thunderstorm and Hail);

- B cao dinh may (Cloud top);

-Cuding d6 muwa (Precipitation rate) - trén man
hinh s& hién thi ban db truéng cuong do mua
mm/gi¢ theo cap d6 bang mau & géc phia dudi bén
trai; :

- Ché&n may (Cloud base),

- Téng lwong nwéc theo phuong thing dieng
{Verticaly intergated water content ) Kg/ m2 .

Hinh 4 1a bah d& déng véi xac suét khac nhau
clia mét ky quan trdc trong dém 20 thang 6 nam
2010, ’

Hinh 4. Béan dd PHVT déng lic 23g. 20ph 00 ngay 20 thang 6 ndm 2010
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Ban dd d6 cao PHVT chan may va dinh may ciing dugre hién thi (Hinh 5). D6 cao dugc hién thi bang km.

a. Ban dé PHVT dinh may

e : 2

Ban db PHVT chan may

Hinh 5. Ban @6 PHVT dinh va chan may23g. 20ph 20 - 6 - 2010

2. Ban dé lat cit PHVT

a. Ban d6 lat cat ngang PHVT

Loai ban @b nay hién thi gia tri 36 PHVT bang
Dexibel (dBZ) & cac mirc d& cao khac nhau trén mat
dét.

Ban db d6 phan hdi vo tuyén may trong 1op khi
quyén tir 1 km - ZH > 1 km

Ban ¢b s& hién thi bie franh PHVT may trong 16p
@ cao ttr 1 km trd 1&n. Noi cach khac 1a ban do
PHVT may tdng quan. Trwdng hop viing PHVT méay
chdng 18n nhau thi hién thi PHVT c6 0 phan hoi ion
hon,

Hinh 6a. Ban @b PHVT may tong quan (ZH > 1
km) 23g. 20ph 20 - 6 - 2010

Pl

Hinh 6¢. Ban d6 PHVT & d6 cao téing déng
nhiét 0°C (ZHt 0°C). 23g. 20ph 20 - 6 - 2010

Ban db do PHVT (dBZ) & mirc d0 cao 1km hay
ZH1km

Po PHVT & d6 cac 1 km ddiw svoi ra da canh
s6ng hep 4 thong tin quant trong @& xac dinh vi tri
viing mira theo gia tri cha do PHVT

Ban db d6 PHVT may (dB2) & mie d6 cao tng
dang nhiét 0°C - ZHIOC

Ds PHVT & d6 cao tng dang nhigt 0°C c6 ¥
nghia l&n trong xac dinh déc diém loai may. Véi may
tAng thi & d6 cao nay gia tri do PHVT c6 sy dot bién
vé gia tri [3). Day clingla mot yéu t6 dé phan loai may
theo thong tin ra da.

Hinh 6b. Bén d& PHVT & dé cao 1 km (ZH1km)
23g. 20ph 20 - 6 - 2010

Hinh 6d. Ban d6 PHVT & dé cao tdng dang nhiét
-220C (ZHt-22°C ).23g 23g. 20ph 20 - 6 - 2010
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Hinh 6e. Bén d6 PHVT & d¢ cao cao hon dé cao
Ht00C+2,5 km (ZHt00+2,5kmC). 23g. 20ph 20 - 6 -
2010

Hinh 6. Cac loai ban d6 PHVT I4t cit ngang lic 23 g.
20 ph. tai tram ra da thoi tiét MRL-5 Pha Lién sau khi
ra da d8 dwoc nang cdp.

+ Ban dd @& PHVT(dBZ) & mirc d6 cao ting
ddng nhiét - 22 0°C - ZHt-220C

D6 PHVT & tang dang nhiét - 22 0°C ¢6 v nghia
trong viéc xac dinh cac dic didm lién quan dén kha
nang cd déng trong may doi lwu.

¢+ Ban do 6 PHVT (dBZ) & mirc 46 cao cao 2,5
km cao hon do cao tang déng nhiét 0°C .

D§ PHVT & d6 cao nay ¢6 ¥ nghia trong viéc xac
dinh kha ndng cd muwa da trong may.

+ The chosen (tly chon) - Ban db d6 PHVT(dBZ)
& mirc d cao tuy chon theo CAPPIZ & cac d6 cao
khéc nhau tliy chon (s8 trinh bay trong phén sau).

Hinh 6 1a ban db do PHVT cla cac 1at cét ngan
v&i cac d6 cao khac nhau quan tric dwoc vao lic
23 g. 20 ph. tai tram ra da thoi tiét MRL-6 Pht Lién
sau khi ra da da dwoc nang cap.

$6 lidu quan trdc tir tram ra da thev tiét MRL-5 sé&
duoc truydn bang File dén cac dia chi st dung. May

b. hwéng 900;

tinh dau cudi dwoc cai dat chuong trinh xi¥ Iy thong
tin dé trich xuét cac ban dd cin thiét theo yau cau
phuc vy cla ngudi st dung

3. Lat cit thiing ding PHVT

Lt cét tang dirng PHVT may cung cAp thong tin
dé nhan dang may va hién tuong thoi tiét fién quan
dén méay, d&c biét 1a nhan dang PHVT dong manh ¢o
kha n&ng gy nén muwa Ga [4]. Hinh 7 1& I4t cit thang
dirng PHVT clia mot dam may di lvu & céc huong
khéc nhau. Ngoai viéc hién thi lat cat chive néng nay
con hién thi dd thi phan bé 46 PHVT cuc daitheo db
cao (Zmax = f(H)) phuc vy cho viéc nhan dang may
theo PHVT. :

Béng cach didu chinh vi tri dwong thing chi thi dd
cao trén clra s6 dd thi phan bd 46 PHVT cuc dai
theo 4o cao co thé lay duoc lat ¢t ngang @6 PHVT
cla trwdng PHVT may & mirc 46 cao tiy chon nhw
da ndi ¢ muc 3.

Hinh 7. Lt cét thang disng cta PHVT dam may d6i lwu theo cdc huéng khac nhau: a. huéng 00;
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4. Thc dd

Téc d6 va hwong di chuyén clia dém PHVT méy
trong hé thdng may chi duoc tinh toan va hién thi
khi trong & lidu quan tric c6 it nhét 1a 2 1an quét
cach nhau khong dwdi 30 phat va khong qua 90
phit ( 30 ph £ At S 90 ph). Hinh 8 thé hién véc to
van thc cling voi gid tri toc d6 ( km/gid) va hudng
di chuyén (0) ciia PHVT dém may tinh theo vi tri cta
né luc 22g 20 va lic 22g50 ngay 20 thang 6 nam
2010.
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Hinh 8. Téc d6 va hwéng di chguyén cida dam
phan héi vé tuyén may

5, Chiéu hinh (VIDEO)
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Tl cac s6 lidu clia céc 1an quét d& co ¢ the “tua”
lai d& xem xu thé phat trién, huéng di chuyén cla
dam PHVT may hosic hé théng may, rat cén thiét cho
nhiérn theo doixu thé va phuyc vu & dia phuong. Viée
tua lai co thé bat dhu bing File quét da dwoc danh
dhu. Cac File tiép theo sé dwoc hién thi theo thiy tw
théi gian.

6. Hién thi thong tin 1anh thd 30km230 km

Ph&n mém cla ra da thoi tiét MRL-6 nang cép
cho phép xem chi tiét cac théng tin ra da trong mét
{anh thd 30km x 30 km (v&i tam 1a vi tri con trd) phuc
vu cho viée giam sat tho tiét & mot dia phuong bang

_ra da thoi tiét. Hinh 9 1a vi du v& cac théng tin thoi
tiét & dia phwong quan'tam.

Nhikng théng tin dugc hién thi &

« D3 cao thng dding nhiét 00C;

+ D) cao téng déng nhiét -22 00C;

+ Hién tuong thdi tiét trong [anh thd 30 km330km;

« 8b lwong km2 ¢é PHVT may trong lanh thé 30
km330kmy;

« D cao (km) dinh phén hdi vé tuyén may trong
l&nh thd 30kmx30 km:;

» Gia tri chi tiéu nhan biét déng thire té trong lanh
thd 30km»30 km : .
Gla tri d6 phan hdi vd tuyén & cac mirc d6 cao:
ZH1km; ZHt0oC, ZHt0o+2,5kmGC

Hinh 9. Hién thi théng tin Khi twong ra da trong
lanh thé 30 km % 30 km

7. Cwong dd mwa, Téng lwong muwa va théng
ké cac hién twong nguy hiém da xay ra trong
mbt thoi doan.

a. Cuorng do mira

Cudng d6 muwa duoc tinh trye tiép tir dd PHVT
theo hé thirc Marshall- Palmer voi gai tri hé s6 A =
200, b = 1,6. Hinh 10 14 vi du ban d& cwéng do mwa.
Cling nhw ban d& PHVT, trén ban db cwong d6 mua
cling c6 thé trich xuat ra duoc cac lat cét PHVT mua
khac nhau ma nguwéi slr dung quan tam, dac biét ia
co thd quan trdc cAu trac khong gian ba chidu clia

. viing méy dang gay mua.
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Hinh 10. Ban dd cuong d6 mwa lic 22g 20
ngay 20 thang 6 ndm 2010
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b. Téng Iwong muwa trong mét thoi doan da
chon

Téng iwgng mua tinh bing mm duwoc tdng hop

sau mot thoi doan xac dinh bat dau tr khi co quan-

trdc dén ky quant tdm. Hinh 11 1a mét vi dy bén dd
téng luvong muwa trong thdi doan da chon.

c. Ban dé téng hop hién twong thoi tiét nguy
hiém trong mot thoi doan

Hién twong thoi tiét nguy hiém trong mét thoi

doan duwoce tdng hop thanh mot ban dd trong d6 ¢é
chi ré theri diém cé kha nang 6 hién twong nguy

Hinh 11. Ban dé tong lwong muwa trong théi doan
da chon

Co6 thé néi réing sau khi dwgc nang cép ra da thoi
tidt MRL-5 tram Phii Lién d3 tr& thanh mét ra da thei
tiét 6 héa, didu khién va x{r Iy thong tin tw dong.
San pham khi twong cla ra da phong phii va cé tinh

hiém nhét.

Hinh 12 la mét ban db théng ké cachién twong
thdvitiet dx xay ra trong thdi doan da chon. Ban db
duoc tdng hop tir két qua 7 chu ki quan tréc bét du
tir 10g 07ph AM dén 12900 ph ngay 12 thang 8
nam 2010 clha ra da thoi tiét MRL-5 tram Phy Lign.

Cac théng tin trich xut dwoe dwdi dang ban dd
cé thé dwoc in 1én gidy. Ngoai céac kha naing ké trén
¢on c6 phan mém con ¢6 thé ma hoa thdng tin quan
tréc bang ma luat RADOP ( ph&n may va hién tiong
thevi tiét),

Hinh 12. Bén dé théng ké tat ca cac hién tugng
thoi tiét thoi doan ky di chon

nghiép vu cao, co thé phuc vu cho nhu chu di bao
thoi tidt, dsc biét 13 phuc vu du bao thoi tiét & dia
phirong, canh béo céc hién twong thor tiét nguy
hidém cuc bo.,.
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