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Tém tat: Bai bdo trinh bay két qua irmg dung phwong dn dw bdo t6 hop nham thir nghiém dy bdo
cho diém tram Son La. S6 liéu duw bdo tir céc mé hinh GFS, GSM dwoc dwa vao tinh todn t6 hop trong
thoi ki nam 2011 véi hai phwong én té hop trung binh don gian va t6 hop trung binh ¢6 trong so.
Thoi han du bao la 3 ngay voi cac thoi doan dy bao 24h, 48h, 72h. Két qua dy bdao dwoc so sanh
véi s6 liéu thuce do tai tram Son La tir d6 dwa ra nhitng ddanh gid phan tich chi tiét cho timg yéu té
mua va nhiét. Két qua cho thdy doi véi nhiét do phuwong phap 16 hop trung binh cé trong sé cho két
quda di bdo phit hop véi thue té hon phwong dn t6 hop trung binh don gian. Péi véi yéu té mua thi
phuong an 16 hop trung binh don gian cho két qua phdan bé mwa sat thue hon, phuong an 16 hop
trung binh co trong 56 6 kha nang bat dwege cac hién twong cuc tri t6t hon. Tir nhitng két qua dat
dwoc nhom nghién cuu sé tié'p tuc tién hanh tinh todn thir nghiém cho cac diém tram khi twong trén
toan quéc nham dwa ra nhitng két lugn, danh gia chinh xdc va chi tiét hon phuc vu cho bdi todn dir

bao diéem.

Tir Khéa: 76 hop, du bao diém, nhiét ds, lwong mua.

Ban Bién tap nhan bai: 10/11/2017 Ngay phan bién xong: 15/12/2017 Ngay dang bai: 25/12/2017

1. Mé dau

Du bao tb hop 1a mdt trong nhiing phuong
phap da va dang duoc st dung trong bai toan dyu
béo thoi tiét. Thay vi dua ra mot du bao duy nhét
vé thoi tiét co thé xay ra trong tuong lai, mot
nhom cac du bao duoc tao ra [1]. RAt nhiéu mo
phong dugce tién hanh dé tinh toan hai ngudn sai
s6 thong thuong trong cac mo hinh du bao: (1)
sai s6 do diéu kién ban dau; va (2) sai s trong
qua trinh xay dung va tinh toan cia mé hinh.
Theo dé xuit cia Edward Lorenz nim 1963,
khong thé st dung nhitng du doan voi han du
bao qua xa dé du doan trang thai cua bau khi
quyén do tinh chat hdn don cua cac phuong trinh
dong luc hoc chét long. Hon nira, cac mang ludi
quan trac hién tai c6 d6 phan giai khong gian va
thoi gian han ché (vi dy, trén cac ving dai duong
16n nhu Thai Binh Duong), cho thiy sy khong
chéc chin vé viéc xac dinh trang thai ban dau cua
bau khi quyén. Trong qué trinh xay dung cac mod
hinh mot tap cac phuong trinh duoc thiét 1ap
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nham xac dinh do khong chic chin ban dau
trong qua trinh khoi tao mo hinh, cac phuong
trinh ndy qué phtc tap dé chay theo thoi gian
thuc, ngay ca trong truong hop st dung siéu may
tinh. Nhitng sy khong chéc chan nay gii han do
chinh xac ciia mé hinh du bao dén khoang sau
ngay trong tuong lai.

C6 rat nhiéu nghién ctru da sir dung phuwong
phap du bao t6 hop dé du bao thoi tiét. Nam
2003, David J. Stensrud va cac cong su [2], da
tién hanh nghién ctu: “Du bao to hop thoi han
ngan voi yéu té nhiét d6 2 m va nhiét do diém
suong trén New England”. Trong nghién ctru nay
nhoém tac gia xay dung mét hé théng du bao han
ngén to hop da mo hinh, sir dung mot hi¢u chinh
thdng ké trung binh 7 ngay dé ap dung riéng cho
mdi thanh phan trong hé théng bao gom 23 thanh
phan t6 hop. Két qua chi ra rang to hop c6 mot
s6 ki niang dé dy bao yéu té nhiét d6 véi mdi
tuong quan gitra sy phan bd va sai s cta to hop
trung binh 16n hon 0.7 cho mét s6 thoi ki du bao.
Nhém tac gia ciing cho ring st dung t6 hop da
mo hinh 10 rang da gitp tang cuong ki nang du
bao sy phan bd. Jun Du va cong su (1997) [3], da
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tién hanh nghién cuu: “Du bao dinh lugng mua
han ngén bang phuong phap t6 hop”. Trong
nghién cru ndy nhom tac gia tién hanh xac dinh
tac dong cua diéu kién ban du (ICU) Ién cac du
bao dinh luong mua (QPFs) ddi v6i mot truong
hop phat sinh xo4y thuan xay ra & viing ven bién
My gay ra lugng mua lon va dién mua rong.
Nhoém nghién ctru st dung mo hinh qui mé vira
thé hé thir 4 (Mesoscale Model Version 4 - MM4)
1a mot md hinh khu vuc han ché, duoc chay voi
d6 phan giai ngang 80 km va 15 16p dé tao ra mot
t6 hop 25 thanh phan, du bao 36h. Céac diéu kién
bién cho MM4 dugc cung cip boi du bao t6 hop
tir m6 hinh phd toan cau, mo hinh khi hau toan
cau phién ban 1 (CCM1) cia NCAR. Nhiéu ban
dau cua cac thanh phan t6 hop c¢6 do 16n va do
phan tan trong khong gian 16n. Két qua du bio t6
hop 80 km nhu da chi ra & trén s€ dugc so sanh
v6i két qua du bao tir mot s6 mé hinh dy bao va
phuong 4n t6 hop khac, gdm co: (1) két qua du
bao tir mo hinh ludi 1ong (Nested Grid Model -
NGM); (2) két qua du bao tir MM4 40 km/15
16p; (3) két qua du bao tir MM4 80 km/29 16p; va
(4) két qua du bao tir hai nhom du bao 25 thanh
phan dua trén tham s6 hoa d6i luu khac nhau va
diéu kién ban dau khac nhau khong dang ké. Két
qua cho thdy Trung binh t6 hop 1am giam sai sd
quan phuong trung binh (RMSE) cho QPFs.
Tai Viét Nam, nam 2010 nhém nghién clru
ctia Tran Tan Tién va cong su [5], da tién hanh
nghién ciru “Dy bao quy dao bio trén Bién Pong
bang phuong phéap t6 hop theo trong s6”. Nghién
ctru str dung phuong an t6 hop theo trong s dé
du bdo quy dao bao cho khu vuc Bién bong.
Trong d6 cac tac gia str dung két qua du bao tir
5 m6 hinh RAMS, WRF, ETA, HRM va MM5
chay thtr nghiém trong 5 mua bao tir nam 2004
dén nam 2008. Nhoém nghién ciru da xdy dung
dugc cac phuong trinh dy bao t6 hop tbi wu véi
3,4 va 5 mo6 hinh cho dy bdo quy dao bao trén
khu vuc Bién Pong. Két qua cho thdy du bao
quy dao bio & trén khu vyc Bién Dong bang
phuong phap t6 hop theo trong sé cho du bao
quy dao tot nhét khi sir dung t6 hop 3 mé hinh.
Dbi v6i dy bao 1 ngdy nén chon té hgp HRM-
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MM5-RAMS, trong khi d6 du bao 2 dén 3 ngay
thi du bao t6 hgp 3 mé hinh HRM-WRF-RAMS
1a phu hop nhat.

Tran Tan Tién va cong su (2013) [4], da
nghién ctru str dung phuong phéap du béo t6 hop
nham dy bao quy dao bio trén khu vuc bién
doéng han 5 ngay. Dé tai ¢ sir dung mé hinh
WRF véi 3 so d6 ddi luu Betts-Miller-JanJic
(BMJ),Kain-Fritsch (KF), Grell-Devenyi (GD)
va s6 liu du bao t6 hop cua NCEP dé du béo lai
cho cac con béo trén khu vuc Bién Pong trong
cac ndm 2009 - 2011 gém 90 truong hop. Nghién
ctru da xay dung duoc phuong trinh du bao quy
dao bao (kinh d¢ va vi d tam bao) ¢ cac han du
b4o 6, 12, 18...120 gid cho khu virc Bién Pong.
Céc nhén t6 dy bao dugc chon bang phuong
phap siéu t6 hop voi 90 trudong hop da chon. Két
qua danh gia trén s6 lieu phu thudc va s6 liéu doc
1ap ( sai s du bao han 5 ngay trén sé liéu phu
thudc va doc lap 1a 309 va 365,9 km) cho théy
cac phuong trinh do nhom tac gia xay dung cé
thé su dung dé du bao bio trén khu vuc Viét
Nam.

Trong nghién ciru nay chung t6i s& tién hanh
mg dung phuong an dy bao t6 hop nhim danh
gia kha nang duy bao thoi tiét cho diém tram Son
La phuc vu cho nghién ctru du bao diém.

2. Ap dung du bio té hop dé du bao mua
va nhiét d9 cho diém tram Son La

2.1. 86 liéu va phwong phap nghién ciu

2.1.1. 86 liéu nghién ciru

S6 lidu tinh toan t6 hop 1a s liéu lay tir hai
mé hinh toan cadu GSM va GFS, sd liéu sau khi
td hop dugc so sanh voi s6 liéu thue do tai tram
Son La v6i hai yéu t6 dugc dua vao tinh toan
phan tich 1a nhiét d¢ va lugng mua.

2.1.2. Phwong phdp t6 hop

Phuong phép dugc st dung trong nghién ctru
nay 1a phuong phép t6 hop trung binh dy bao cua
hai m6 hinh GSM va GFS. Sau khi ¢6 két qua
ctia thanh phan tham gia t6 hop, sir dung cac dic
trung thong ké dé dua ra két qua du bao t6 hop.

Cong thirc tong quat:

N
F, :ZWiFi (1)
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Trong d6: Fu 1a két qua du bao t6 hop; Fi 1a
két qua du bao thanh phan; Wi 1a trong s6 tuong
g v6i timg dy bao thanh phan; N 14 s6 thanh
phan tham gia t6 hop.

a) Trung binh don gian

Cong thie tinh trong so:

W=W;=1/N )

Moi thanh phan su bao dugc coi la quan trong
nhu nhau. Khong can phai c¢6 sb liéu lich s,
khong can quan tdm dén tinh chat hay ddc diém
ctia ngudn s6 liéu. Chat lugng du bao to hop sé
giam sit dang ké trong truong hop c6 mot vai du
béo thanh phan khong tét, tich hin so v6i chim
cac dy bao thanh phan khac. Dé c6 két qua to
hop tdt ta phai lya chon céac du bao trude khi dua
vao to hop. Diéu nay doi hoi dy bao vién phai
giau kinh nghiém, nim chic kién thirc Synop va
dic diém dy bao cua ting nguodn sb lidu. Tuy
nhién viéc lya chon khong phai Iuc nao cling cai
thién duoc chat luong du bao to hop, ma co thé
lai luoc bo nhitng ngudn thong tin tbt.

b) Tinh trong sé theo sai s6

Cong thirc tinh trong so:

/e
i 3)

=1
Zl/ei
i=l1

Trong do: ei 1a binh phuong phuong sai cua
sai s cac dy bao thanh phan. Phai dam béao rang
ty trong ctia timg dy bao thanh phan ty 1¢ nghich
v6i sai sd twong ing va téng ty trong bang 1.

2.1.3. Phuong phap danh gia

a) Sai 56 trung binh hay sai s6 hé thong ME
(Mean Error)

ME=—3'(F -0,) )
n 5

Chi s6 ME dung dé biéu thi sai s6 trung binh
ctia md hinh so véi quan tric, no cho biét thién
huéng sai s6 ctia mo hinh nhung khong phan
anh d6 16n cua sai s6. ME duong c6 nghia la gia
tri ciia m6 hinh c6 xu hudng cao hon quan tric
va nguogc lai. M6 hinh dugc xem la “chinh xac”
(khong thién l1éch vé mot phia nao ca) néu ME
= 0. Mién gié tri cia ME bién thién tir -0 dén
+00.

TAP CHi KHi TUQNG THUY VAN

b) Sai s6 tuyét doi trung binh (Mean Absolute
Error)
1 N
MAE =—Y'|F, - 0| (5)
NS
Gia tri MAE nam trong khoang (0,+o0). MAE
biéu thi d6 16n trung binh cta sai sé nhung
khong noi 1én xu hudng 1éch cua gia tri du bdo
va quan tric. Thong thuong thi MAE duoc sir
dung cung v6i ME dé danh gia d6 tin cay. Chang
han, néu MAE cua san phém khéc biét han so
v6i ME thi viéc hiéu chinh d6 ctia ching ta 1a hét
sttc mao hiém. Trong trudng hop nguoc lai, khi
ma MAE va ME tuong d6i sat nhau thi chiing ta
6 thé dung ME dé hiéu chinh san phérn du bao
mat cach tin cdy.
c) Sai s6 qudn phirong RMSE (Root Mean
Square Error)

RMSE = JMSE = \/lz":(E o) ©

n -

RMSE la can bac hai cia MSE va 1a thudce do
clia bién do sai s6 nhung khong cho biét thién
hudng cua sai s6, con duge goi 1a sai s6 bac hai.
Khi sai s6 bién dong cang manh thi RMSE cang
16n. Pic biét RMSE rat nhay cam véi nhiing gia
tri sai s6 16n. Do d6, néu RMSE cang gan MAE
sai s mé hinh cang on dinh va c6 thé thuc hién
viéc hiéu chinh san phém mo6 hinh. Gitta RMSE
va MAE tdn tai bat dang thitc MAE < RMSE.
Dau “=" xay ra khi va chi khi mé hinh hoan toan
khong c6 sai s6, khi d6 RMSE=MAE=0.

2.2. Mpt so két qua thue nghiém

Trong muc ndy chung t6i trinh bay mot s6 két
qua s0 lidu dau ra sau qua trinh t6 hop va két qua
tinh toan danh gié sai s6 ctia hai phuong phép t6
hop duogc lya chon dé tinh toan nhu gidi thi¢u
trude d6 cho diém tram Son La. Tir nhimng két
qua d6 nhom nghién ctru sé tién hanh dénh gia,
phan tich,...kha ning ap dung thuc té cua timg
phuong phap t6 hop da Iyra chon va dua ra nhiing
két luan so bo va nhitng nhan dinh tuong ddi
khach quan cho bai toan dy bao diém cho diém
tram Son La noi riéng va tién toi bai toan chung
1a dy bao thoi tiét diém cho khu vuc Viét Nam.

12)
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Bién trinh nhiét d6 tram Son La nim 2011
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Hinh 1. Bién trinh nhiét do thuc do tram Son La nam 2011

Bién trinh nhiét do tram Son La nim 2011

Hinh 2. Bién trinh nhiét do sau khi t6 hop bang phuwong phdp trung binh don gidn
tram Son La nam 2011

Bién trinh nhiét d6 tram Son La nim 2011
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Hinh 3. Bién trinh nhiét do sau khi t6 hop bang phwong phdp trung binh cé trong sé
tram Son La nam 2011

Céc hinh tir 1 dén 3 trén day chi ra bién trinh
nhiét d6 ndm cua tram Son La 1an luot theo gia
tri thuc do, s6 liéu da to hop tir phuwong phap t6
hop trung binh don gian va s6 liéu da t6 hop theo
phuong phép trung binh c6 trong sb. Tir hinh vé&
chung ta thdy rang gié tri nhiét do sau khi to hop
la nho hon so véi gia tri thuc do, tuy nhién khi so
sanh gitra hai phuong an t6 hop c6 thé thay nhiét

d6 sau khi tinh toan bang phuong phép trung
binh don gian thdp hon nhiét d¢ tinh toan bang
phwong phap trung binh c6 trong s6 thé hién &
gia tri cyc dai nhiét do tinh todn tr phuong phap
trung binh don gian 1a 28.78°C con dbi véi
phuong phap t6 hop trung binh c6 trong s6 1a
30.57°C; Nhiét do cuc tiéu tinh toan tir phuong
phap trung binh don gian 14 2.96°C con ddi véi
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phuong phap t6 hop trung binh c6 trong s6 1a
3.17°C; Nhiét do trung binh nam tinh toan tir
phuong phap trung binh don gian la 18.45°C con
d6i voi phuong phap t6 hop trung binh ¢6 trong
s6 1a 18.84°C. Nhu vay tir nhitng hinh v& trén
day co thé dua ra két luan so bd réng ddi voi
diém tram Son La khi dy bao yéu t6 nhiét do co
thé sir dung phuong phép trung binh c6 trong s6
dé t6 hop két qua dy bao tir cac mé hinh toan cau
do no6 c6 xu hudng cho du bao gia tri nhiét do
thién cao hon so voi gia tri nhiét do tinh toan tir

phuong phap trung binh don gian ( trong truong
hop nay la phu hop véi gia tri thuc do hon).

Dé c6 nhitng danh gia chi tiét hon vé sb licu
tinh toan tir hai phuong phap to hop duogc lya
chon dudi day chung toi sé trinh bay bang sai sd
s6 liéu nhiét do cua cac phuong an td hop so véi
gia tri thyc do, nhdm tim ra phuong an c6 sai sd
nho nhat. O Pay chung t6i qui udc ki hiéu THI
la Truong hop cé st dung phuong phap trung
binh don gian va TH2 1a Truong hop c6 st dung
phuong phap trung binh c6 trong sé.

Bang 1. Sai s6 ME doi véi yéu 16 nhiét dé tram Son La

hoi han
24h 48h 72h
Tram
GFS |GSM | TH1 | TH2 | GFS |GSM | TH1 | TH2 | GFS | GSM | TH1 | TH2
Son La -080 | -24 | -226 | -1.85 | -0.33 | -242 | -2.15 | -1.74 | 0.01 | -2.78 | -2.58 | -0.13
Bang 2. Sai s6 MAE déi véi yéu 16 nhiét dé tram Son La
Thoihan
24h 48h 72h
Tram
GFS | GSM | TH1 TH2 | GFS | GSM | TH1 TH2 | GFS | GSM | TH1 TH2
Son La 2.21 2.71 245 | 224 | 2,12 | 2.72 2.4 229 | 2.54 | 3.07 3 2.79
Bang 3. Sai s6 RMSE doi véi yéu t6 nhiét do tram Son La
hoihan
24h 48h 72h
Tram
GFS | GSM | TH1 TH2 | GFS | GSM | TH1 TH2 | GFS | GSM | THI TH2
Son La 2.70 | 3.08 2.89 2.84 | 2.62 3.10 2.85 2.78 3.12 4.36 3.49 3.17

Bang 1 dén 3 1an luot chi ra sai s6 ME, MAE,
RMSE cua hai phuong an to hop dugc lya chon
s0 v6i 6 lidu thuc do tai tram Son La. Ddi véi
sai s6 ME ta thdy hai phuong an t6 hop déu cho
thdy san pham t6 hop déu cho két qua gia tri
nhiét do nhoé hon so véi s6 liéu thuc do( thé hién
& gia tri ME am), tuy rang voi han du bao 72h thi
mo hinh GFS cho két qua nhiét d6 du bao c6 xu
hudng 16n hon nhiét d6 thuc do, tuy nhién gia tri
chénh l&ch nay c6 thé 1a twong ddi nho néu dua
vao tinh toan trung binh t6 hop hai phuong phap
doi véi toan chudi s6 lidu. D6i véi sai s6 MAE,
ta thdy rang MAE cta phuong phap trung binh
¢6 trong s6 cho két qua nho hon so véi phuong
phép trung binh don gian ¢ ca 3 han du bao, cho
théy kha nang du bao sat véi sb liéu thuc té hon

TAP CHi KHi TUQNG THUY VAN

cua phuong phéap nay. Sai s6 RMSE thé hién
bién d6 cua sai s6 ciing cho thidy mot xu hudng
tuong ty nhu sai s6 MAE khi ma ¢ ca 3 han du
bao sai s6 RMSE ctia phuong an to hop trung
binh ¢6 trong sb déu cho két qua bién do dao
dong cua sai s6 nho hon so véi phuong an t6 hop
trung binh don gian. Tir 40, c6 thé dua dén két
luan khi dy bao yéu t6 nhiét do co thé s dung
phuong an to hop trung binh c6 trong s6 dé tién
hanh tinh toan vi phuong an nay cho két qua sai
s6 tuong dbi nho va két qua du bao sat thuc té
hon phuong an trung binh don gian.

Tiép dén ching t6i s& trinh bay bién trinh va
sai s6 ddi v6i yéu td lugng mua sau khi tién hanh
thir nghiém hai phuong an t6 hop da Iya chon.
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Bién trinh mwra tram Son La niim 2011
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Hinh 4. Bién trinh lwong muwa thuc do tram Son La nam 2011

Bién trinh lwong mwa tram Son La nim 2011
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Hinh 5. Bién trinh lwong muwa sau khi t6 hop bang phwong phdp trung binh don gian
tram Son La nam 2011
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Hinh 6. Bién trinh heong mwa sau khi t6 hop bang phwong phdp trung binh ¢é trong sé
tram Son La nam 2011

Céc hinh tir 4 d&én 6 trinh bay bién trinh lugng
mua cta tram Son La 1an luot theo s6 liéu thuc
do, s lidu sau khi t6 hop bang phwong phap
trung binh don gian, s6 liéu sau khi to hop bang
phuong phép trung binh ¢6 trong sb. Tir hinh v&
ta thdy mua mua trong nam 2011 tip trung vao
cac thang mua he 6, 7, 8 va cuc dai lugng mua
nam do dugc tai tram Son La la 56 mm vao ngay
24 thang 8. Luong mua két qua tir cc phuong an

t6 hop tuy ciing nim bat duge xu thé mua tuy
nhién phan bd chua duge sat thuc. Chéng han
nhu dbi v6i phuong phap trung binh don gian co
bién trinh nhu cho béi hinh 5, lugng mua vén tap
trung vao cac thang 6, 7, 8 van nim bét dugc mot
sb cuc dai mua tuong tu nhu s6 liéu thuc do, tuy
nhién luong mua thap hon kha nhiéu so voi thuc
té, cuc dai mua ngay vao thang 8 chi dat khoang
12 mm ( so véi thyc do 1a 56mm nhu da noéi &

TAP CHI KHi TUQONG THUY VAN
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trén), thém vao do cuc dai mua vao gitta thang 3
lai vuot trgi hon cac cuc dai mua khac, tuy van
nho hon so véi gia tri thuc do 1a xap xi 35 mm.
Dbi v6i phuong an t hop trung binh c6 trong s6
thi xu thé lwong mua van tap trung chi yéu vao
cac thang 6, 7, 8 nhung nhiing cuc dai mua déc
trung thi chwa nim bét tét nhu d6i voi phuong an
t6 hop trung binh don gian. Vé luong mua thi c6
thé thdy lwong mua ciia phuong an t6 hop trung
binh c6 trong s6 cho luong mua sat voi thuc té
hon so véi phuong an t6 hop trung binh don gian
khi ma c6 mot cuc dai mua vao thang 9 thuc do
1a khoang 36 mm trong khi dé cuc dai nay khi to
hop trung binh c6 trong s6 1a khoang 29 mm,
tuong tu cuc dai mua vao thang 3 thuc do la
khoang 35 mm dy béo 1a 31 mm, cuc dai lugng
mua vao thang 8 thi phuong an nay khong bat
dugc thém vao d6 c6 mot cuc dai mua vao thang

6 vuot trdi hon han so véi gia tri thuc do. Co thé
dua ra mot s6 két luan so bo vé luong mua sau
khi xem xét bién trinh nhu sau: vé phan b mua
¢6 thé lya chon phuong an to hop trung binh don
gian dé lya chon vi phuong an nay c6 kha ning
bt duoc phan bd mua twong dbi tét, con vé
lwong mua va cac hién tugng mua cyc tri thi
phuong 4n t6 hop trung binh c6 trong sb cho thay
két qua kha quan hon.

Trén day 1a nhitng d4nh gia dinh tinh vé& kha
nang du bao lugng mua khi st dung cac phuong
an dy bao t6 hop dbi voi yéu té luong mua, dé co
cai nhin khach quan va chinh xac hon chung ta
s tién hanh danh gia dinh luong kha ning dy
bao mua ctia hai phuong an t hop trén bang viéc
sir dung céc chi s6 thong ké co ban nhu trinh bay
duoi day.

Bdng 4. Sai s6 ME doi véi yéu té lwong mura tram Son La

ho1i han
24h 48h 72h
Tram
GFS | GSM | TH1 | TH2 | GFS | GSM | TH1 |TH2 | GFS | GSM | TH1 | TH2
Son La -3.78 | 229 | -0.72 | -1.26 | -4.56 | -2.54 | -3.34 | -3.17 | -9.86 | -0.56 | -4.75 | -6.36
Bang 5. Sai s6 MAE d6i véi yéu t6 lwong mua tram Son La
hoihan
24h 48h 72h
Tram
GFS | GSM | TH1 |TH2 |GFS |GSM | TH1 |TH2 | GFS | GSM | TH1 | TH2
Son La 582 | 659 | 591 | 599 | 6.58 7.6 6.81 6.81 9.86 | 6.54 | 6.76 | 7.22
Bdng 6. Sai s6 RMSE doi véi yéu t6 lwong mua tram Son La
hoihan
24h 48h 72h
Tram
GFS |GSM |THI |TH2 |GFS |GSM |THl1 |TH2 | GFS | GSM | TH1 | TH2
Son La 13.01 | 12.15 | 12.36 | 12.98 | 14.23 | 16.10 | 15.13 | 14.83 | 19.44 | 13.35 | 13.63 | 15.93

Bang 4-6 cho thay sai s6 ME, MAE, RMSE
d6i voi yéu t6 lwong mua trong 3 thoi doan du
béo 24, 48 va 72h. Ddi voi sai s6 ME ta thay gid
tri sai s6 ME ¢ tit ca cac truong hop déu am
chtng to rang két qua mé hinh sau khi t6 hop
déu cho gia tri lwgng mua nho hon so véi gia tri
thuc do. Sai s6 MAE cuia cac phuong an déu cho
thdy xu thé ting dan theo cac han du bao va co
thé thdy phuwong an trung binh c6 trong s cho
két qua do 16n trung binh cua sai s6 16n hon so
v6i phuong 4n to hop trung binh don gian diéu

nay c6 thé giai thich bang bién trinh & trén khi
ma phuong an t6 hop trung binh don gian bét
duogc bién trinh mua kha tét thi phuong an t6 hop
trung binh c6 trong sé cho thiy kha ning bat
duoc xu thé kém hon. Pi véi sai s6 RMSE, sai
s6 du béo thoi han 24h va 72h cta phuong an td
hop trung binh ¢6 trong sé cho gia tri 16n hon so
v6i phuong 4n t6 hop trung binh don gian, han
du bao 48h thi nguoc lai phuong an t6 hop trung
binh don gian lai cho sai sé 16n hon. Sai s6
RMSE cua phuong an t6 hop trung binh don
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gian c6 gia tri ting dan theo thoi gian trong khi
d6i v6i phuong an con lai thi han 48h lai cho két
qua sai s6 16n hon so véi cac han con lai, diéu
nay c6 thé 1a do chudi s6 liéu chua du dai dé dua
dén mot két qua chinh xac nhat. Tuy nhién, tir
nhiing tinh toan chi tiét c6 thé nhan thiy ring
phuong an t6 hop trung binh c6 trong sé cho két
qua sai s6 ¢6 xu hudng 16n hon so véi phuong an
t6 hop trung binh don gian.

3. Két luin

Tir nhitng két qua tinh toan, phan tich, danh
gia ¢ trén co thé dua ra mot s6 két luan cho diém
tram Son La, nhu sau:

- Du b4o t6 hop trung binh c6 trong sb c6 kha
ning dy bao dinh lugng cac yéu td tét hon
phuong 4n du béo t6 hop trung binh don gian dbi

BAI BAO KHOA HQC

voi diém tram Son La.

- béi véi tung han du bdo: Vi han du bao
24h, ¢ thé sir dung phuong phap t6 hop trung
binh ¢6 trong s6 dé du bao cho nhiét do va phuong
phap t6 hop trung binh don gian dé du bao lugng
mua. Han du bao 48h, yéu tb luong mua cod thé str
dung phuong phép t6 hop trung binh c6 trong s6
dé du bao, con yéu t6 nhiét do tuong ty han 24h.
Han 72h, c6 thé ap dung ting phuong phap cho
tung yéu t6 tuong tu nhu han 24h.

- Déi v6i timg yéu t6: Vi yéu té nhiét do
tram Son La c6 thé sir dung phuong phép t6 hop
trung binh co trong sé dé du bao. Pdi voi yéu td
luong mua tram Son La can xem xét két qua du
béo tir ca hai phuong an dé c6 thé dwa ra du bao
chinh xac nhit.
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ANALYSIS OF SCIENTIFIC FORECAST POINT FOR PRECIPITA-
TION AND TEMPERATURE IN SON LA
Luong Tuan Minh', Tran Tien Dat' , Vu Duy Tien?
'Technology Application and Training Center for Hydro-meteorology and Environment
*Vietnam Hydro-meteorological Data and Information Center
Abstract: The article illustrates the results of application of ensemble methods for predictive

forecasting point in Son La station. Forecast data from GFS and GSM models are applied to en-
semble calculation in 2011 based on two major approachs, namely the basis ensemble method and
the generalised ensemble method. The forecast period was lasted within three days with the lead-
time: 24, 48 and 72 hours. The predicted results were compared to real-time data at Son La station,
which provides detailed analysis and assessment for precipitation and temperature. The collected re-
sults have shown that the predicted results for temperature produced from the generalised ensem-
ble method are more realistic than the basic ensemble method. Regarding the pattern of precipitation
distribution, the basic ensemble method has gave the more accurate outcomes. The basic ensemble
method can be more effective in giving extreme phenomenon better. Based on the results, we will con-
tinue to test forecast for meteorological stations in Viet Nam to make more accurate and detailed con-
clusions for the forecast point problem.
Keywords: Ensemble, forecast point, temperature, precipitation.
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