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UNG DUNG THONG TIN KHi TUQNG THUY VAN
TRONG DU BAO DONG CHAY MOQT SO HO CHUA TREN
HE THONG SONG HONG - THAI BINH

Hoang Vin Pai', Nguyén Vin Thing'

Tém tit: Trong khung van hanh cac ho chira thity loi, thiy dién, viéc dy bdo dong chay dai han
c6 Y nghia quan trong. Cdc yéu to khi twong, thiy van, ENSO la cac dau vao quan trong dé xdy dung
cdc phwong an dw bdo. Trong nghién civu nay, dia trén phwong phdp héi quy nhiéu bién loc tirng
budre, cdc phwong trinh dw bdo dong chay véi thoi han 1 thang, 2 thdang, 3 thang tai mot s6 hé chira
trén hé thong séng Hong - Thdi Binh dwoc xdy dung véi hé sé hoi quy béi tai cdc tram déu 16n hon
0.77. Phuwong trinh dw bdo dong chay dwoc kiém dinh cdc gia thiét thong ké théng qua phan tich

ANOVA. Dy bdo thir nghiém theo phwong trinh hoi véi chi s6 S/o 16n hon 0,44.
Tir khéa: Dir bdo dong chady, hoi quy tuyén tinh, Séng Hong - Thdi Binh.

Ban Bién tap nhan bai: 08/7/2017

1. Pit vin dé

Hién nay, v6i su ho trg vé mat khoa hoc cong
nghé va sb liéu dau vao phong phu cho cac mo
hinh théng ké va dong luc xay dung tir cac Trung
tam 16n trén thé gidi da cung cdp ngudn sb licu
khi twong thuy vin ngay cang day du va do chinh
xac dugc nang cao [1, 2]. Cac phuong phap
thdng ké trén co s d6 bai bao da ké thira két qua
cua viéc su dung cac tng dung mé hinh dong luc
du bao cac trudng yéu té khi hau két hop sb lidu
do dac thuy vin dé tong hop bé s6 lidu khi tugng
thuy van phuc vu cac phuong phap du bao dong
chay khu vuc nghién ctru [3-10]. Duéi day 1a qua
trinh rng dung thong tin khi tugng thuy van
thong qua viéc thiét 1ap va ing dung cac phuong
phap du bao dong chay cho khu vyc nghién ctru.

Viéc tng dung cac phuong phap toan thong
ké dé xay dung cac mo hinh dy bao khi hau
khong phai don gian nhu mot s6 v kién da nhan
xét, nguoc lai co khi rt phirc tap, néu lién két
thyc hién cac phuong phap voi nhau. Mat khac
cling c6 thé nhan thdy duoc rang trong ciing mot
phuong phap thi cac mo hinh ciing thuong khong
gidng nhau vé cach Iya chon va xir 1y cac tham
bién, cho nén bai toan ludn mang tinh da dang.
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Hbi quy boi tuyén tinh 13 phuong phap duoc
dung kha pho bién hién nay trén thé gidi trong
nhiéu linh vuc, trong dé c6 du bao khi hau. Co
sO toan hoc cua phuong phap nay dugc trinh bay
kha day du trong nhiéu sach chuyén khao va gido
trinh.

2. Phwong phap nghién ciru va s liéu
thu thap

Hoi quy tuyén tinh mot bién Y nao d6 theo
cac bién X (j=1,..., M) chinh 1a thiét 1ap mbi
quan hé giita bién Y véi t6 hop tuyén tinh cia
céc bién X; bang phuong phap binh phuong tbi
thiéu. Dang tong quat biéu thi mdi quan hé nay
dugc thé hién qua phwong trinh sau:

M
y=by+ b, (1)
j=1

Trong do: bo , b; (j=1,..., M) l1a nhiing h¢ sb
dugc wdc luong theo sb lidu da c6 dbi véi cac
tham bién da néu. Trong dy bao khi hau, Y la
mot ddi tuong can du bao nao do (nhu chuén sai
luong mua, chuén sai nhiét do, tan s6 x04y thuan
nhiét déi,...); X; (j=1..., M) la cac nhan t6 duoc
dung dé du béo (nhu nhiét d6 mat nudc bién, khi
ap mat bién, d6 cao dia thé vi cua cac mat déng
ap,...). Pé xay dung phuong trinh dy béo trén,
b6 6 lidu cua dbi tuong du bao (bao g@)m ca sb
luong va chat lwong) co vai tro quyét dinh.
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Trong 1y thuyét kiém nghiém gia thiét thong
ké, tiéu chuan Fisher (F) thuong duoc ding dé
danh gia sy giébng nhau hodc khac nhau giita 2
tap hop bién. Trong hdi quy tuyén tinh nhiéu
bién néu trén, chi s6 F dugc dinh nghia nhu sau:

F = MSR/MSE )
MSR 1a tong binh phuong do
1 i ?
MSR=—>)> |¥(x)-Yy 3
i 2| ] (3)

Trong d6: drla bac tu do ctia hoi quy boi, ¥ 151
gia tri trung binh cua Y. Téng binh phuong trung
binh cua sai sb giita du bao va quan tric cang
nho so v6i tong binh phuong d6 1éch gitra du bao
v6i tri s6 trung binh thi F cang 16n, diéu d6 ciing
¢6 nghia 1a két qua du béo cang c6 y nghia. Pay
13 hai trong nhitng tham s6 chinh dugc thiét ké
trong hau hét cac phan mém thong ké hién nay
vé hdi quy tuyén tinh nhiéu bién.

S liéu dugc sir dung trong nghién ciru nay
bao gém s6 liéu mua, nhiét do tai cac tram khi
tuong trén luu vuc, s6 liéu luu lugng dén hd
chira tai cac hd Hoa Binh, Son La, Thac Ba, sd
liéu lién quan dén ENSO gdm ONI, chi s6 SOI,
chi s6 SSTA véi thoi ky tir 1690 - 2010.

3. Két qua

Pé luva chon dugc nhan td tdi vy, bai bao xay
dung ma tran tuong quan véi muc ti€u la tim
duoc nhom céac nhan t6 du bao co gia tri tuong
quan 1én so voi yéu té du bio Ma tran tuong
quan thé hién mutrc d6 quan twong quan giita cac
bién dau vao. Mbi quan hé giita cac Chi tiéu
danh gi4 v6i nhau cho phép so bo loai bo hodc dé
lai cac bién tiiy theo murc dd quan hé 16n hay
nhd. Sau khi xay dung ma tran twong quan cac
tram trén hé théng song Hong - Thai Binh c6 thé
nhan thdy Hé s twong quan gitra cac bién hé s6
tuong quan gitra dong chay thang hién tai va
dong chay thang trudc kha 16n, 16n nhat dat 0.78,
nho nhét 1a -0.059. Nhin chung, hé s6 tuong
quan gitra dong chay thang hién tai v&i dong
chay 1 thang trudc d6 thuong 1a 16n nhat. Hé s6
tuong quan gitta dong chay thang hién tai voi
dong chay cac thang tiép sau d6 nho hon.

Ddi véi cac yéu t6 khi hau, dic trung cho anh
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huong cua bién d6i khi hau trén luu vuc séng
dén nguén nudc song trong mua can. Cac yéu t6
khi hau ¢ day la lugng mua va nhiét do trung
binh thang cua céac tram trong luu vuc. Thong
qua cac hé sé twong quan cé thé thay, sy anh
huéng cua cac yéu td khi hau dbi véi dong chay
chu yéu 1a do lugng mua. Hé s6 tuong quan gitra
dong chay va luong mua bién ddi trong pham vi
kha rong tir -0.005-0.51. Twong tu nhu dbi véi
cac yéu td dong chay, lwong mua trude do 1
thang c6 anh huong manh d6i voi dong chay ¢
thoi diém hién tai. Nhiét do cling anh hudng dén
dong chay, nhung ¢ muc it hon, hé sé tuong
quan bién ddi tir -0.004 - 0.25.

Sau khi xac dinh so bd cac bién doc 1ap co
mirc d twong quan 16n so véi bién phu thudc,
loc cac bién dé xdy dung phuong trinh hdi quy
cho dong chay 1, 2, 3 thang dén cac hd va cac
tram. Qua trinh chon loc bién b'fmg viéc thuc
hién cac qué trinh dua vao va dua ra cdc nhan t6
du bao dé chon céac nhan t6 va td hop céac nhan
t6 t6t nhat dé thu duoc phwong tinh hdi quy
tuyén tinh lam giam phuong sai du dén muc tbi
thiéu. Bién méi dugc chon dura vao phuong trinh
1a bién co chi s6 giam phuong sai du 16n nhét
trong cac bién con lai.

Ung véi mdi nhan t6 m6 hinh s& tinh duogc hé
s6 ctia timg yéu td trong phuong trinh hdi quy, tir
d6 tinh sai s6 chuén, gia tri F-ratio, P-value. Cot
sai s6 chuén 1a két qua tinh toan dya vao cac
cong thire thong ké cia mo hinh dé dua ra sai s6
chuén cho ting nhan t6. Cot gia tri F-ratio la tiéu
chuén F dung lam can cu dé kiém dinh d6 tin cay
vé mit khoa hoc (thong ké) ciia mdi quan hé giita
bién doc lap va bién phu thuoc. Gia tri P-value 1a
xac suat dé F > F-ratio, ding dé kiém dinh d¢ tin
cdy cuia phuong trinh hdi quy.

Trén co s& tuyén chon céc nhan té du bao, st
dung mé hinh hdi quy loc ting budc xiy dung
phuong trinh t6i wu du bao dong chay vai thoi
gian du kién 1a 1,2,3 thang mua can cho 4 ho
(Hoa Binh, Son La, Thac Ba, Tuyén Quang).

bpé tuyén chon bd nhan tb tdi wu, da su dung
phuong phap tuong quan cu thé 1a xay dung ma
tran twong quan voi muc tiéu la tim dugc nhom
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cac nhén t6 du bao co gia tri tuong quan 16n so
v6i yéu té du bao. Ma tran tuong quan thé hién
mirc 6 quan twong quan gitta cac bién dau vao.
Mdi quan hé gitra cac chi tiéu danh gia voi nhau
cho phép so bd loai bd hodc dé lai cac bién tuy
theo murc d6 quan hé 16n hay nho. Déi véi quan
hé giita cac Chi tiéu danh gia véi bién doc lap

cho phép nguoi phén tich ¢6 mot birc tranh tong
thé dé co thé lua chon s cac Chi tiéu danh gia
cho phuong trinh hdi quy. Dudi ddy 1a bang ma
tran tuong quan giita dong chay tram va ho (bién
doc 1ap) va dong chay ky trudce, chi sé ONI, chi
sb SOI, chi sb SSTA, lugng mua va nhi¢t do
trung binh luu vuc (bién phu thudc) (Bang 1).

Bdng 1. Hé s6 tuwong quan giita cdc bién va dong chay dén ho

_ QSo’n La _ QH(‘)a Binh _ QTh:ic Ba QTuyén Quang
Bien doc Bién doc Bien doc )
lap HSTQ lap HSTQ lap HSTQ Biendoclap HSTQ
X DA 0.32 X,DA 0.45 X,THAO 0.52 X,LO 0.42
T DA -0.06 T,DA -0.13 T,THAO -0.05 T,LO -0.02
SST 0.05 SST 0.08 SST 0.07 SST 0.03
ONI 0.05 ONI 0.08 ONI 0.05 ONI 0.04
Q SLA1 0.44 Q,HBI1 0.36 Q,TBA1 0.56 Q,TQUANG1 0.42
X DAl 0.33 X,DAI1 043 X, THAOI 0.26 X,LO1 0.30
T DAl 0.09 T,DA1 0.01 T,THAOI1 0.07 T,LO1 -0.03
SST1 0.06 SST1 0.07 SST1 0.07 SST1 0.03
ONI1 0.05 ONI1 0.06 ONI1 0.05 ONI1 0.03
Q SLA2 0.22 Q,HB2 0.19 Q,TBA2 030 Q,TQUANG2 0.10
X DA2 0.18 X,DA2 0.27 X,THAO2 0.12 X,LO2 0.16
T DA2 0.08 T,DA2 0.03 T,THAO2  0.12 T,LO2 -0.06
SST2 0.02 SST2 0.00 SST2 0.07 SST2 0.01
ONI2 0.01 ONI2 -0.01 ONI2 0.05 ONI2 -0.01
Q SLA3 0.20 Q,HB3 0.12 Q,TBA3 0.13 Q,TQUANG3 -0.06
X DA3 0.14 X,DA3 0.19 X,THAO3 0.12 X,LO3 0.11
T DA3 0.12 T,DA3 0.09 T,THAO3  -0.01 T,LO3 0.05
SST3 -0.05 SST3 -0.09 SST3 0.07 SST3 -0.08
ONI3 -0.07 ONI3 -0.10 ONI3 0.05 ONI3 -0.09
Q SLA4 0.11 Q,HB4 -0.02 Q,TBA4 0.07 Q,TQUANG4 -0.11
X _DA4 -0.04 X,DA4 -0.02 X,THAO4 0.07 X,LO4 -0.06
T DA4 0.25 T,DA4 0.15 T,THAO4  -0.05 T,LO4 0.00
SST4 -0.14 SST4 -0.17 SST4 0.09 SST4 -0.19
ONI4 -0.15 ONI4 -0.18 ONI4 0.05 ONI4 -0.18

Trong d6: X 1a mua thang tai thoi diém dy
bao; Q la dong chay thang tai thoi diém dy béo;
T 14 nhiét d6 thang tai thoi diém dy bao; Q1, Q2,
Q3...;X1,X2,X3....; T1, T2, T3...1a dong chay,
mua, nhi¢t do thang tai thoi diém truot vé qua
khu 1, 2, 3 thang so véi thoi gian hién tai; SOII,
SO2,..., SOI12; OIN1, ON2,...ONI12; SSTAI,
SSTA2,...,SSTA12 1a cac chi s SOI, ONII,
SSTA tai thoi diém truot vé qua khir 1, 2, 3 thang
so voi thoi gian hién tai.

Hé s6 tuong quan giita dong chay thang hién
tai va dong chay thang truéc kha 16n, 16n nhat dat
0.78, nho nhat 13 -0.059. Hé s twong quan gitra
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dong chay thang hién tai v&i dong chay 1 thang
truge d6 thuong 1a 16n nhatDi voi cac yéu to
khi hau, dic trung cho anh hudng cua bién dbi
khi hau trén luu vuc song dén nguén nudc song
trong muia can. Cac yéu t6 khi hau ¢ day 1a lugng
mua va nhiét do trung binh thang cia cac tram
trong Iuu vuc. Thong qua cac hé sé twong quan
c6 thé thy, sy anh hudng cua cac yéu t6 khi hau
d6i véi dong chay chi yéu 1a do lwong mua. Hé
sd twong quan gitra dong chay va luong mua bién
d6i trong pham vi kha rong tir -0.005-0.51.
Tuong ty nhu d6i véi cac yéu td dong chay,
luong mua trude do 1 thang cé anh hudng manh
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d6i v6i dong chay ¢ thoi diém hién tai. Nhiét do
cling anh huong dén dong chay, nhung ¢ mire it
hon, hé s twong quan bién doi tir -0.004 - 0.25.
Déi véi cac yéu to ENSO, cac chi s6 ENSO co
anh huong thap dén dong chay trong luu vuc. Chi
s6 SOI, ONI, SST ¢6 hé s tuong quan bién d6i
tir -0.002 - 0.23, kha thip so véi cac yéu td thuy
van va khi hau.

Sau khi x4c dinh so bd cac bién doc 1ap co
mirc do trong quan 16n so véi bién phu thudc, loc
céc bién dé xay dung phuong trinh hdi quy cho
dong chay 1, 2, 3 thang dén cac hd va cac tram.
Qua trinh chon loc bién béng viéc thuc hién cac
qué trinh dwa vao va dua ra cac nhan t6 du bao dé
chon cac nhan t6 va to hop cac nhan t t6t nhat dé
thu duoc phuong tinh hdi quy tuyén tinh lam
giam phuong sai du dén murc t6i thiéu. Bién méi
duogc chon dua vao phuong trinh 13 bién co chi
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s6 giam phuong sai du 16n nhat trong cac bién
con lai.

Ung v&i mdi nhan td mé hinh s& tinh dugc hé
sO clia timg yéu td trong phuong trinh hdi quy, tir
d6 tinh sai s6 chuén, gia tri F-ratio, P-value. Cot
sai s6 chuan 13 két qua tinh toan dua vao cic cong
thirc thong ké ctia mo hinh dé dua ra sai s6 chuan
cho timg nhén t6. Cot gia tri F-ratio 1a tiéu chuan
F duoc stir dung dé kiém dinh d9 tin cay vé mat
khoa hoc (théng ké) ctia mdi quan hé giira bién
ddc lap va bién phu thudc. Gia tri p-value la xac
suat dé F > F-ratio, dung dé kiém dinh do tin cay
ctia phuong trinh hdi quy. Trén co s& tuyén chon
cac nhan t6 dy bao, sir dung mé hinh hoi quy loc
timg budc xay dung phwong trinh tdi uu du bao
dong chay véi thoi gian du kién 1a 1,2,3 thang
mua can cho 4 hd (Hoa Binh, Son La, Thac Ba,
Tuyén Quang) dugc thong ké trong Bang 2.

Bdng 2. Céc hé sé ciia phwong trinh hoi quy

Tén

A 1 thang 2 thang 3 thang
tramhé  TT —— - . :
dwbio bien Bien doc lap HEé o0 s Bien djclap Hé 0 s Biendoclagp HE o s

1 HANG SO 0.121 HANG SO 0.181 HANG SO 0.13

2 X DA 0.0165 X DA 0.0151 X DA 0.151

3 Q_SLAl 0.038 Q SLAI 0.0324 Q _SLAI 0.311

4 X DAl 0.109 X DAI 0.0113 X DAI 0.094

Son La 5 T DAl 0.0766 SST2 0.0114 Q SLA3 0.146
6 Q SLA3 0.0124 SST3 0.111

7 T DA3 0.771 X DA4 0.068

8 ONI3 -0.136 T DA4 1.356

9 ONI4 -0.163

1 HANG SO 0.28 HANG SO 0.45 HANG SO 0.147

2 X DA 0.207 X DAl 0.169 X DAI 0.157

3  Q_HBI 0.14 ONII1 0.084 ONII 0.064

Hoa 4 X DAl 0.14 X DA2 0.093 X DA2 0.099
Binh 5  ONII 0.118 X DA 0.208 X DA 0.203
6 X DA2 0.081 X DA3 0.081 X DA3 0.076

7  ONI2 -0.109 ONI3 -0.085 T DA4 0.175

8 ONI4 -0.091

1  HANG SO 0.06 HANG SO 0.0123 HANG SO 0.0166

2 X _THAO 0.574 X_THAO 0.1 X THAO 0.0139

3 Q_TBAI 0.417 Q TBAI 0.093 Q TBAI 0.096

4 Q TBA3 0.212 SST1 0.136

ThacBa 5 X_THAO3 0.09 ONI2 -0.211
6 Q_TBA3 0.0243

7 X THAO3 0.133

8 Q TBA4 0.152

9 SST4 0.092

TAP CHI KHi TUQONG THUY VAN

S6 thang 08 - 2017

0



BAI BAO KHOA HQC

Tir cac hé sé cua phuong trinh ndy ta ¢ thé
tinh dugc gia tri AQ ctia cac hd dua vao céac gia
tri mua thang, nhi¢t do thang trung binh luu vyc,

s6 ENSO ctia thang trude d6. Sau khi tinh duoc
gia tri AQ, cOng gia tri nay vai gia tri trung binh
nhiéu ndm cta cac tram va hd duoc gia tri Q cua

gia tri dong chay dén ho, cac gia tri cua cac chi  céc ho.

Bdng 3. Cdc chi tiéu thong ké ciia phuwong trinh hoi quy cia 4 ho va cdc tram

Tram/ho Thoigian N (chudis6 He sd twong quan R? Hé s6 hiéu Sai §6
du bao dr kién li¢u) bdi R chinh R* chuin
1 thang 186 0.86 0.74 0.73 0.32
Q Son La 2 thang 186 0.86 0.74 0.73 0.31
3 thang 186 0.84 0.7 0.7 0.31
1 thang 162 0.88 0.78 0.77 0.26
Q Hoa 2 thé
Binh thang 162 0.87 0.75 0.75 0.26
3 thang 162 0.85 0.72 0.72 0.25
1 thang 186 0.83 0.69 0.68 0.30
Q Thac Ba 2 thang 186 0.84 0.7 0.69 0.29
3 thang 186 0.74 0.55 0.54 0.29
. 1 thang 186 0.79 0.63 0.62 0.41
Q Tuyén 2 thang 186 0.8 0.65 0.64 0.41
Quang
3 thang 186 0.79 0.62 0.62 0.40

4. Két luan

Bai bdo da nghién ctru ing dung thong tin khi
tugng thuy vin va du bao dong chay tai mot s6
ho trén hé théng song Hong - Thai Binh. Nghién
ctru da ké thira két qua du béo cac yéu t6 khi hau
thiét 1ap bién dau vao cho du bao thir nghiém.

Céc s6 liéu khi tugng, thuy vin dong vai tro 16n
dén do chinh xac két qua dong chay du bao. Vi
két qua du bao dong chay thir nghiém kha tét, co
thé nhan thay bai bao di ung dung kha thanh
cong thong tin khi twong thuy van va nang cao
chat luong du bao dong chay dén hé.
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APPLICATION OF HYDROMETEOROLOGICAL
IN FLOW FORECASTING IN THE RESERVOIRS
IN RED - THAI BINH RIVER SYSTEM
Hoang Van Dai!, Nguyen Van Thang!
'Vietnam Institute of Meteorology, Hydrology and Climate Change
Abstract: /n the operation of irrigation and hydropower reservoirs, the long-term flow fore-
casting is significance. The meteorological, hydrological elements, and ENSO are the significant
inputs to establish the forecasting scenarios. In this study, based on multi-step regression, the equa-
tions of flow forecasting in one to three months in some reservoirs in the Red - Thai Binh River sys-
tem were constructed with the multiple regression coefficients at all stations greater than 0.77. The
flow forecasting equation was validated with statistical hypotheses through ANOVA. Experimental
forecasting by regression with S/o index is greater than 0.44.
Keywords: Flow forcasting, multiple regression, Red - Thai Binh River.
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