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XAY DUNG PHUONG TRINH DU BAO MUA CHO MO
HINH TINH TOAN DONG CHAY MAT

Lé Thi Hong Van, Lé Thi Thu Ha, Hoang Thi Mai

Tém tit: Tinh todn thuy van la mét phan quan trong cia thuy van hoc lién quan chdt ché véi
nhitng nhu cdu thye té ciia nén kinh té quéc dan nham giai quyét cdc van dé diéu hoa va phéan phoi
tai nguyén miede. Mot trong nhitng ddu vao ciia mé hinh tinh todn thuy van chinh la lwong miea di
béo. Tir trude dén nay, bai toan dy bao mwa luon la bai toan vo cung phirc tap, dac biét la dw bao
cho tirng diém cho cdc han thang, mia. Nham hwdng t6i mét phwong phdp it ton kém ma van hiéu
qua, ching t6i da sir dung phirong phdp thong ké dé xdy dung phwong trinh dw bdo lwong mira
thang. Tuy nhién, khdc véi phwong phdp thong ké co dién, thay vi sir dung sé liéu quan trdc hay tdi
phan tich, tac gia da sw dung bo 6 liéu dwoc khoi phuc tir dy bdo cia moé hinh toan cau lam b nhan
16 dé xdy dung phwong trinh. Trong bai bdo nay, tic gia xdy dung phwong trinh dwoe dé dir béo

lwong muwa thang 6, thang 7 va thang 8 cho cac tram dién hinh tai khu vuc Bdc Bé, Viét Nam.
Tir khéa: Dir bdo muwa han thang, Downscaling thong ké.
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1. Téng quan

Dy bao mua la bai toan vé cung phtrc tap
khong chi ddi v6i cac nha khi tugng Viét Nam
ma con ca trén thé giéi. Pbi v6i khu vuc mién
Bic, Viét Nam — noi chiu tac dong cua nhiéu hé
théng gdy mwa nhu rdnh gié mua, rinh gié tiy
trén cao, dai hoi tu nhiét déi, xoay thuan nhiét
d6i, song dong...va ciing 13 noi c6 nhiéu cac hd
chtra thuy dién can dén lwong mua du bao dé
diéu chinh qua trinh van hanh, do viy ma bai
toan dy bdo mua cang trd nén cap thiét.

Péi véi du bao thang va dy bao mua ¢ Viét
Nam, hién nay, tai Trung tdm Dy bao KTTV
Trung wong 1a noi thyc hién bai toan nghi€p vu
dang ung dung mot s6 phuong phap truyén
théng nhu: phuong phéap twong ty hoan luu - so
sanh hinh thé thoi tiét hién tai voi qua khir dé tim
ra cic nam twong ty. Phuong phép thong ké cb
dién: xay dung mdi quan hé twong quan giita
nhiét, mua tram voi yéu td AT500 khu vuc séng
Uran - Ranh Pong A trong nghién ciru cua tac
gia Pham DPuc Thi va cac cong su (1984). Hay
phuong trinh théng ké bang ky thuat hdi qui
tuyén tinh mot bién hay da bién dua trén bo sb
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lidu quan tric ctia cac yéu td phd bién nhu: nhiét
d6 bé mit bién (SST), cac chi s6 cua ENSO (chi
s6 SOI). Song do han ché ciia phwong phéap va sd
lidu dau vao chi yéu 1a truong sd liéu quan tric
trong qua khtr hodc truong tai phan tich nén két
qua dy béo ciling chua dap tng duoc yéu ciu cia
thuc tién.

Mot hudng tiép can méi mé hon 1a mé hinh
hoa khi hau khu vyc. Phuong phap nay sé khic
phuc duge nhuoc diém cta phuong phap thong
ké 14 ¢6 thé dua ra cac du bao truong va gia tri chi
tiét trong tuong lai. Tuy vdy, huéng nghién ciru
nay doi hoi can thiét phai c6 1 hé thong may tinh
hiéu ning cao, ton kém. Vi vdy ma chua thé ing
dung dugc vao bai todn nghi€p vu ¢ nudc ta.

Nham tim kiém mot phuong phép don gian
hon ma van dem lai hiéu qua cao, nhiéu nghién
ctru van huéng toi phuong phéap théng ké. Nho
cong nghé tién tién va k¥ thuat hién dai ma cac
nhan t6 du bao trong phuong trinh du bao hién
nay duoc lay tir truong du béo ciia mé hinh dong
luc [6] (cac bai toan trudc day déu lay tir sb lidu
tai phan tich trong hién tai va qué khwr). Trude
day, cach tiép can nay con gip nhiéu kho khan va
cha yéu van dung theo cach tiép can c¢6 dién vi
ngay trong cic nhan t6 ciing chira dung cac sai
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s6 kho xac dinh. Tuy nhién, nhitng nim gan day
do nhiing thanh cong cua cac mé hinh dy bao khi
hau toan cau di cho nhimg két qua twong dbi tot
v6i cac du bao xu thé chung va cac trudng khi
tugng toan cau. Khi d6 rd rang c6 thé sir dung
cac mbi quan hé théng ké gitra yéu t6 dy bao voi
céc san pham du bio mé hinh toan cdu. Uu diém
quan trong cua phuong phap nay la cé co so vat
1y 1 rang vi nd xay ra trong cting mot co ché cia
mai truong khi hau toan cdu. M6 hinh thong ké
duoc xay dung chi dong vai tro cia mot phuong
tién chuyén két qua du bao di duogc thyc hién
ctia mo hinh toan cau vé khu vuc can du bao,
mang ¥ nghia nhu viéc ha thip pham vi ctia mo
hinh toan ciu. Trong cach tiép can nay c6 hai
cach xtr Iy khac nhau, tuy thudc vao ngudn sd
liéu trong qua khur:

+ Néu ¢ duge chinh b s6 liéu luu hodc
phuc hdi ctia chinh mé hinh st dung v&i mot
thoi gian du dai thi mé hinh chuyén théng ké
duoc xay dung truc tiép tr nguén sb lidu thuc
cta yéu t6 dy bao v6i ddu ra (Output) cia mod
hinh. Loai md hinh dugc goi chung 1a MOS
(Model Output Statistics)

+ Truong hop khong co duoc bo s licu trén,
ngudi ta bude phai sir dung ngudn s lidu quan
trac hodc “tai phan tich” dé xay dung mé hinh
dua trén mdi quan hé dong thoi. RS rang voi
cach tiép can nay khong c6 su dong nhét giira
ngudn sb lidu sir dung véi ngudn sb liéu sinh ra
ttr chinh mo hinh. Khi d6 nguoi ta budc phai gia
thiét rang két qua du bao 1a hoan hao (Perfect).
Chinh vi thé n6 dugc goi 1a phuong phap PP

(Perfect Prognosis).

Phuong phap nay duoc cho 1a c¢6 thé khic
phuc dugc han ché cua cac phuong phép truyén
thong ciing nhu phuong phap mo hinh dong lyc.
Va né dugc hy vong mang lai hi¢u qua tich cuc
nham cai thién bai toan khi hau han thang va
mﬁa[l][S][6][7].

2. S0 liéu va phwong phap

Nhu d noi ¢ trén, c6 rat nhiéu hé théng don
1¢ hodc két hop dé giy ra mua va mot trong cac
hé théng do6 chinh l1a hoat dong cua ENSO. Pa co
nhiéu nghién ctru chi ra rang cac hoat dong cua
ENSO anh huong dén tan suat va luong mua &
khu vuc Tay Thai Binh Duong (trong do c6 Viét
Nam)[2][3][8][9][10]. Trong bai bao nay, tac gia
tién hanh thu nghiém dy bao lugng mua cho cac
tram khu vyc Bic B bang phuong phap hdi quy
tuyén tinh da bién, trong dé sir dung cac nhan tb
khi twong trong ving Nino34 1am nhan té du
bao. Vung Nino34 c6 pham vi 1200W- 1700W,
5%S- 5°N, 14 noi duoc coi c6 trong quan 16n nhat
dén dién bién thoi tiét khu vue Dong Nam A néi
riéng va ving bién Thai Binh Duong noi chung
[9][10]. ]

2.1 .80 liéu

S6 liéu quan tric: Bo sb lidu quan tric mua
tir nam 1971 dén 2012 duoc cung cip boi Trung
tam Du bdo khi tuong thuy van Trung uong
(TTDBTU). Bé dy bao lugong mua thang cho luu
vuc song tai Bic B9, sb liéu mua quan tric tai
day s& dugc 1ay theo s liéu tram khi twong phat
bao Synop. Tram do mua dac trung cho ting tinh
s€ duogc cho boi Bang 1.

Bang 1. Phdn bé cac tram Khi twong va thoi gian co s6 lidu quan trdc

Tinh Tram KT Vido Kinh do Thoi gian
Lai Chau Lai Chau 22.1 103.2 1960-2012
Son La Son La 21.3 103.9 1960-2012
Hoa Binh Hoa Binh 20.8 105.3 1961-2012
Lao Cai Lao Cai 22.5 104.0 1960-2012
Yén Bai Yén Bai 21.7 104.9 1960-2012
Pha Tho Phu HO 21.5 105.2 1961-2012
Ha Giang Ha Giang 22.8 105.0 1960-2012
TuyénQuang Tuyén Quang 21.8 105.2 1960-2012
Ha Noi Léang 21.0 105.8 1961-2012
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S6 liéu du bao: La sb liéu hincast (sb liéu
phuc hdi ctia mé hinh toan cau) duoc 13y tir trang
cia Nhat, dia chi:
http://ds.data.jma.go.jp/tcc/tcc/gpv/model/ImE
Hind/ImE _GPV _Daily.html

S lidu nay bao phu toan cau va luu file theo

web download tai

dang grib2. Trong nghién ctru nay tac gia chi
trich viing Nino34 dé giai quyét bai toan.

Quy trinh xur Iy s6 liéu, chung toi thyc hién
mot cach ty dong thong qua so do dudi day. Sau
khi download sb liéu duoc luu trir dudi dang
Grib2 tur trang web cua Nhat, tac gia xu ly
chuyén sang file txt, cit ving s liéu can sir dung
va tao bo nhan to phu hop cho céc tram trong
ting thang. Cudi cung, dua bo sb lidu d6 vao
chuong trinh xay dung phuong trinh du bao,
kiém chimng va tinh sai so.

2.2 Phuwong phdp dw bdo

Trong nghién clru nay, tac gia st dung
phuong phép hoi quy tuyén tinh da bién véi yéu

[ DownloadSL }_,--»
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td du bao 1a lwong mua thang va nhan t6 du bao
1a cac truong khi twong bao gom: do cao dia thé
vi muc 500mb (H500), nhiét 4o muc 850mb
(T850), khi 4p muc mit bién (Ps), mwa mo hinh
(R) va do am tuong ddi muc 850 mb (Rh850).
Nhirng nhan t6 nay di dugc tac gia tinh tuong
quan va lya chon riéng cho tirng thang.

3. Xay dung phuwong trinh du bao

bé xay dung phuong trinh du bao, chung t6i
chia bo s6 liéu ra hai phan: phan 1 gdm s6 liéu tir
nim 1979 dén nam 2004 dung dé xay dung
phuong trinh du bao, phé”m 2 gém nam nam tiép
theo tir nam 2005 dén 2009 dung dé kiém
nghi¢ém phuong trinh du béo.

Sau khi tuyén chon bo nhan té du bao cho
timg thang, tic gia tién hanh chay chuong trinh
va thu dugc phuong trinh dy bao mua théng.
Trong bai bao nay, tac gia chi dua ra dy bao mua
thang 6, thang 7 va thang 8 cho cac tinh Bic Bo
da noi ¢ trén.

CtrinhDB.bat

Hinh 1: Sor do quy trinh dy bdo

Dé thudn tién tac gia ky hiéu cac nhan t6 nhu
sau:

Do cao dia thé vi muc 500mb: Hmm

Nhiét d0 muc 850mb: Tmm

Khi ap muc mat bién: Pmm

Mua mo6 hinh: Rmm

b6 4m tuong ddi myuc 850mb: Rhmm

Trong d6: mm la sb thang (vi du H6 1a do cao
dia thé vi muc 500m cia thang 6)

Dudi ddy 1a bang thé hién hé sb trong quan
va phuong trinh dg bao mua ba thang 6, 7 va 8§
clia cac tram khi twong dién hinh (Bang 2 -
Bang 4):
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Bang 2. Céc phwong trinh dir bdo mwa va hé sé twong quan cho cdc tram trong thang 6

Tram HSTQ Phwong trinh du bao
boi

Lai Chau 0.68 -188136.00 - 36.07R4 - 18.60RS5 - 22.73Rh4 + 148.27P4 + 6.99HS5
Son La 0.5 -22304.20 - 27.72R4 + 10.94R5 + 42.35Rh4 — 9.65P4 + 4.97HS
Hoa Binh 0.39 28842.22 - 16.83R4 - 10.38RS + 35.22Rh4 - 13.66P4 - 2.95H5
Lao Cai 0.5 49704.43 + 28.36R4 + 27.60RS - 49.47Rh4 - 41.41P4 - 0.72H5
Yén Bai 0.51 45696.10 — 9.60R4 + 6.95R5 + 63.69Rh4 - 41.73P4 - 1.39H5
Phu HO 0.32 3544.71 - 3.90R4 - 2.32R5 + 32.69Rh4 - 33.64P4 + 4.81H5
Ha Giang 0.5 -131988.10 - 41.89R4 + 40.89R5 + 30.14Rh4 + 146.20P4 — 3.00H5
Tuyén Quang 0.45 44511.14 - 38.81R4 — 2.30R5 + 55.93Rh4 - 74.04P4 + 4.53H5

Bang 3. Cdc phirong trinh dw bdo mua va hé sé twong quan cho cdc tram trong thang 7

Lai Chau

Son La

Hoa Binh

Lao Cai

Yén Bai

Phu H6

Ha Giang
Tuyén Quang
Lang

0.55
0.39
0.56
0.39
0.5
0.55
0.4
0.51
0.5

113904.50 + 16.42R7 + 10.69R6 + 53.79Rh6 - 160.50P6 + 7.53H7
12465.53 - 34.20R7 + 31.65R6 + 8.74Rh6 - 16.03P6 + 0.57H7
-95794.45 + 10.99R7 + 11.59R6 + 21.77Rh6 - 19.77P6 + 19.49H7
433.86 - 23.46R7 + 54.38R6 - 1.43Rh6 - 18.21P6 + 3.11H7
20786.44 - 12.44R7 + 57.81R6 - 7.64Rh6 - 59.72P6 + 6.84H7
-20749.96 - 5.71R7 + 16.17R6 + 77.25Rh6 - 11.02P6 + 4.45H7
81356.64 +25.46R7 - 47.77R6 + 65.06Rh6 - 121.45P6 + 6.29H7
-24427.32 - 21.08R7 + 2.52R6 + 61.41Rh6 + 26.43P6 - 1.12H7
-11725.54 + 5.53R7 + 29.00R6 + 27.47Rh6 - 52.01P6 + 10.60H7

Bdng 4. Cdic phwong trinh dir bdo mua va cdc hé sé twong quan cho cdc tram trong thang 8

Tram HSTQ boi Phuwong trinh du bao
Lai Chau 0.55 113904.50 + 16.42R7 + 10.69R6 + 53.79Rh6 - 160.50P6 + 7.53H7
Son La 0.39 12465.53 - 34.20R7 + 31.65R6 + 8.74Rh6 - 16.03P6 + 0.57H7
Hoa Binh 0.56 -95794.45 + 10.99R7 + 11.59R6 + 21.77Rh6 - 19.77P6 + 19.49H7
Lao Cai 0.39 433.86 - 23.46R7 + 54.38R6 - 1.43Rh6 - 18.21P6 + 3.11H7
Yén Bai 0.5 20786.44 - 12.44R7 + 57.81R6 - 7.64Rh6 - 59.72P6 + 6.84H7
Phu HO 0.55 -20749.96 - 5.71R7 + 16.17R6 + 77.25Rh6 - 11.02P6 + 4.45H7
Ha Giang 0.4 81356.64 + 25.46R7 - 47.77R6 + 65.06Rh6 - 121.45P6 + 6.29H7
Tuyén Quang 0.51 -24427.32 - 21.08R7 + 2.52R6 + 61.41Rh6 + 26.43P6 - 1.12H7
Lang 0.5 -11725.54 + 5.53R7 + 29.00R6 + 27.47Rh6 - 52.01P6 + 10.60H7
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Nhin vao bang phuong trinh trén, ta thiy
phén 16n céc tram thir nghi¢m déu dat duogc hé sd
tuong quan tur 0.5 tré 1é€n. Co6 mot s6 tram hé sb
tuong quan chi dat 0.2 — 0.3. Thang 6, Hoa Binh,
Pht H 1an luot 0.39, 0.32. Thang 7, Son La,
Hoa Binh, Lao Cai, Phu H¢ lan luot 1a 0.28,
0.28, 0.22, 0.35. Thang 8, Son La, Lao Cai dat
0.39, 0.39. Nhu vay, 10 rang cac phuong trinh c6
hé sb twong quan thap thudng tap trung vao cac
tram Son La, Hoa Binh, Phu Ho. Piéu nay co thé
Iy giai mot phan do tac gia chua chon dugc bd
nhéan té t6t nhat, mot phén do diéu kién dia
phuong hay do chudi s6 liéu théng ké chua du
dai....

4. Kiém nghiém phwong trinh

Dé kiém nghiém phuong trinh dy béo, chiing
t6i da tién hanh trén bo s liéu lich st trong 5
nadm: Tir ndm 2006 dén ndm 2010. Cac loai sai s6
duoc dung dé danh gia bao gdm: Sai s6 trung
binh (ME), sai s6 trung binh tuyét d6i (MAE) va
sai sb binh phuong trung binh (RMSE). Sai sb
trung binh cho biét phuong trinh du bao lugng
mua thap hon hay cao hon so véi thuc té. Sai s6
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trung binh tuyét ddi cho biét do 16n sai sb du bao
trung binh ctia phuong trinh. Sai s binh phuong
trung binh cho biét d6 bién thién sai sé cua
phuong trinh hay mic d6 6n dinh cia phuong
trinh.

Céc sai sd trén duoc tinh toan theo cong thirc
(1, 2, 3) duoi day:

1 & A
ME =—=) (y,-7;) (D
n j=1
1 A
MAE :_Z‘yj =Y ()
nj=1
1 & A
RMSEﬂ[;Z(y,-—yj)z 3)
=)

Trong do: yj 1a két qua du béo;
y jla két qua quan tric duoc;
j 1a s6 lugng céc phép thur, cu thé ¢ day l1a
s6 nam (tr nam 2006 dén 2010)
Duéi déy 1a hinh biéu dién sai s6 ctia cac tram
theo tung thang:

Sai s6 (mm)

= ME
o MAE
ORMSE

Hinh 2. Biéu do sai s6 ME, MAE va RMSE ciia cdc tram trong thdng 6.
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Hinh 3. Biéu do sai s6 ME, MAE va RMSE ciia cdc tram trong thang 7
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Hinh 4. Biéu do sai s6 ME, MAE va RMSE ciia cdc tram trong thang 8.

Nhin vao sai s6 ME & cac biéu do hinh (2),
(3) va (4) ta s& thay, cac tram nhu Lai Chau, Hoa
Binh ludn ¢ dy bao thip hon so véi gid tri quan
trac va do 16n sai s ciia chung vao khoang trén
dudi 100 mm. Véi cac tram Son La, Ha Giang,
Pht HQ (Pht Tho) ¢6 2 trong 3 thang c6 du béo
thap hon nhung véi thang c6 dy bao cao hon thi
d6 16n sai sb lai thap hon nhimng thang con lai.
Riéng voi cac tram Lao Cai, Yén Bai, Tuyén
Quang va Lang lai c6 2 trong 3 thang co6 gia tri
du bao cao hon thuc té. Tur cac biéu dd ta c6 thé
biét dugc do 16n sai s ting tram trong ting
thang dé ung dung vai timg trudng hop cu thé.

N6i dén d6 6n dinh cua phuong trinh du bao
ta xét dén sai s6 binh phuong trung binh RMSE.
Sai s6 nay cang thap thi d6 6n dinh ciia phuong
trinh théng ké xdy dung dugc cang mang tinh
g dung cao. Nhu viy, véi 3 biéu do trén ta thiy
phuong trinh dy bao cua tram trong thang 6 c6
tinh 6n dinh cao nhét. Quay lai bang (2), (3) va
(4) vé phuong trinh va hé sé twong quan & trén
thi rd rang ddy ciing 1a thang c6 nhiéu tram c6
tuong quan cao nht.

Qua phan tich so bo 3 biéu dd trén, tac gia
thdy rang phuong trinh dy bao mua cho cac tram
dién hinh tai khu vuc Bic Bo trong 3 thang mua
mua van cho sai s kha 1on (trén duéi 100mm),
do vay chua co tinh tmg dung cao. Tuy nhién tac
gia co co sé dé ky vong vao viée xay dung bod
phuong trinh tdt hon nho viée lua chon bd nhan
t6 khi tuong tt hon cho ting tram, xay dung
chudi sb liéu dai hon va c6 chét lugng t6t hon,
xem xét dén cac nhan té dia phuong cua timg
tram.... Mot khia canh quan trong khac, tac gia
mudn tim ra bo sai sd du bao hé théng dé hiéu
chinh phuong trinh du bao va cung cip thém co
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s& tham khao cho cac du bao vién.

5. Két luin

Nhu vay, qua qua trinh nghién ctru va thuc
hién bai bao, cac tac gia da rat ra mot vai két luan
nhu sau:

- Hau hét cac phuong trinh du bao déu c6 hé
sO turong quan tir 0.3 dén 0.6- day 1a gid tri c6 thé
cho 14 kha quan trong bai toan dy bao thdng ké.

- Trong cac phuong trinh du bao hau hét déu
thdy xuat hién bién H500 tirc do cao dia thé vi
muc 500mb - nhén t6 dai dién cho hoan luu qui
mé 16n. Piéu d6 c6 thé cho thiy, cac phuong
trinh dy bao c6 tinh khach quan cao.

- Phin 16n cac tram khu vuc phia tiy bic co
gia tri du bao thap hon so voi gid tri quan tréc;
trong khi d6 cac tram phia dong béc lai thuong
¢6 gia tri du bao cao hon so vé6i quan tric.

- Phuong trinh du bao ctia tram nao c6 h¢ )
tuong quan cao thi thudng c6 do 6n dinh cao nén
¢6 tinh Gmg dung cao hon trong thyc té. Vi cac
tram dién hinh & khu vuc Bic B thi phuong
trinh dy bao cua cac tram trong thang 6 1a c6 hé
s6 twong quan va d6 6n dinh cao nhat.

Cudi cing, cac tic gia nhan thiy rang, két qua
nhu nhan dugc tuy con chua dugc nhu mong doi
nhung da c6 nhiing cai thién hon so vdi nhitng
phuong phap dy bao mua thang trude day, va co
kha ning dap ung dugc nhu cau cung cap s liéu
du bao phuc vu cho linh vyc dy bdo thuy van.
Trong nhiing nghién ctu tiép theo, tac gia ki
vong sé& xdy dung duogc bo s liéu c6 chat lugng
t6t va nhimg nhan t6 t6t hon cho ting tram dé c6
dugc nhitng phuong trinh dy bao co6 tinh ung
dung cao, tré thanh cong cu hiru ich hd tro cac
du bao vién trong cong tac nghiép vu.
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DEVELOPING MONTHLY PRECIPITATION FORECAST EQUA-
TIONS FOR MODEL OF SURFACE FLOW
Le Thi Hong Van!, Le Thi Thu Ha!, Hoang Thi Mai!
"National Center for Hydro-meteorological forecasting, Vietnam

Abstract: Hydrological calculations are an important part of hydrology, which is closely related
to real needs of national economy in order to solve the problems of regulating and distributing water
resources. One of the inputs in the hydrological calculation model is precipitation forecast. Up to
now, precipitation forecast has been an extremely difficult and complicated problem for general me-
teorologists and professional weather forecasters in particular,especially, the problems forecast at
a given place for monthly and seasonal forecasts. To have an effective and cost-effective method,
the authors used statistical Downscaling method to build equation of monthly precipitation forecast.
However, there is a difference in classical statistic, the authors used to hindcast data series of cli-
mate model instead of using observation or reanalysis data. In this newspaper, the authors build
equations of monthly forecast in June, July, August for typical stations in the North of Viet Nam.

Keywords: Monthly range precipitation forecast, Statistical Downscaling.
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