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Tém tit: Trong Quy trinh vin hanh lién ho chita (QTVHLHC) séng Sé San quy dinh trach nhiém
ciia Trung tam KTTV quoc gia phdi thuwe hién di bdo han dai (thang) mita can doi véi cac vi tri thiy
van khéng ché trén lieu viee séng Sé San cung cdp cho cac co quan chire ning dé phuc vu QTVHLHC.
Nhém nghién cieu ving dung mé hinh thong ké Hoi quy da bién dé xdy dung phan mém dw bdo dac
trung dong chay thang trén séng Sé San. Sé liéu dwa vao ding dé hiéu chinh mé hinh tir 1990 -
2010 va két qua kiém dinh nam 2011 - 2014 cho két qua khd tot. Tir nhitng két qua dé nhém nghién
cibu xdy dyng phan mém cé kha nang hé tro cho cdc di bdo vién trong qud trinh tac nghiép dir bao
phuc vu VHLHC va dép iing cdc yéu cau ngay cang cao ciia xd hdi diedi sw phdt trién khéng ngirng

ciia hé thong ho chira thity dién trén séng Sé San. Pdy cé thé la mét cong cu hiéu qua phuc vu tot

cho cong tac dw bdao nghiép vu trong tuong lai.

T khéa: Pdc trung dong chdy thang, Séng Sé San, Mé hinh hoi qui béi, Cong nghé duw bdo

han dai.
Ban Bién tap nhan bai: 15/3/2017

1. Mé dau

Hién nay nhom phuong phép thdng ké va hoi
quy duogc st dung trong du bao thuy van han
vira, han dai kha phd bién pho bién trén thé giGi
va ca & nude ta. Mo hinh thong ké du bao dong
chay mua dugc phat trién trén co so mdi quan hé
trong qué khtr cua dong chay va du bdo khi hau.
Céc phuong phap théng ké dé du bao dong chay
theo mua da dugc phat trién nhidu thap ky trudc
vi su trong quan dang ké giita luong mua trong
tuong lai hodc dong chay va chi s6 khi hau [1, 2,
3], tiép tuc duoc phat trién gan day. Phuong phap
Bayesian Joint Probability (BJP), két hop giita
chi s6 khi hau va dong chay qua khtr dé du bao
dong chay mua trude da duoc phat trién va thu
nghiém & nhiéu dia diém ¢ Uc [4, 5, 6]. Mot vai
phuong phép trong du bao dong chay theo mua
dd dugc nghién ctu nhu: (1) Phwong phap hoi
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quy da bién c6 thé duogc gidi thiéu trong du béo
dong chay mua c6 thé giai quyét voi sy da cong
tuyén cia cac bién du bao. Phuong phéap nay
hién dang duoc str dung chii yéu trong hdi quy va
hdi quy Z-score, nd c6 hiéu qua trong viée loai
b6 cac van dé cong tuyén. Ngoai ra cac phuong
phap khac nhu phan tich twong quan chuin
(Canonical Correlation Analysis (CCA)), hoi
quy binh phuong nhé nhit (Least Squares Re-
gression (LSR)) c6 thé duoc ap dung dé du bao
dong chay theo mua dé tng pho véi cac van dé
cong tuyén. Tuy nhién, viéc ap dung cac phuong
phap thay thé trong du bao dong chay mua chi ap
dung ¢ giai doan dau; (2) Phuong phap chinh
phuc vu dy bao dong chay theo mua & mién Tay
Hoa Ky van dya trén phuong phéap hoi quy. Ris-
ley va cac cong su (2005) [7] da phat hién viéc
mg dung cua mang than kinh nhan tao (ANN)
phuc vu du bao dong chay theo mua. Mac du
muc ti€u cai thién do chinh xac du bao béng cach
sir dung mang than kinh khong phai 1a két luan
trong nghién ctru ctia ho, nhung né cung cap mot
huong maéi cho viée ap dung cac phuong phap
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phuc tap hon trong du bao dong chay theo mua;
(3) C6 hang tram céc bién dau vao cé sin cho
dong chay theo muia trong viéc phat trién phuong
trinh dy béo. Viéc lua chon céac bién quan trong
va xay dung cac phuong trinh du bao dang tin
cdy ludn ludn day thach thirc. Ngoai ra, tim kiém
su két hop cac bién tdi wu hodc gan t6i uu nhu dé
xudt ciia Garen (1992) [8], su phat trién cac chi
s6 hdn hop va sir dung chiing 1am dau vao cho
phuong trinh hdi quy da bién ciing can phai dugc
kiém tra trong qua trinh xay dung phuong trinh
du bao dong chay theo mua.

O Viét Nam, du bao han vira, han dai mua can
d3 dugc quan tim tir nhitng ndm 60. Mot sb cac
phuong phéap du bao han vira, han dai ciia nude
ngoai da dugc nghién ctru rng dung vao du bao
dong chay 10 ngay, thang, mua, nim tai mot sd
tram co ban trén hé thong song Hong, song Thai
Binh, nhu xay dung quan h¢ dong chay thang véi
su bién ddi ciia cac dang hoan luu khi quyén;
phuong phap thong ké khach quan; phuong phap
dién bién lich st ctia Duong Giam So; phuong
phap Vine-Hop, khai trién chudi dong chay nim
dudi dang téng cua cac ham diéu hoa; phuong
phap dong lyc thdng ké ciia M. Alékhin; phuong
phép phan tich phan 16p; phuong phap tuong tu;
phuong phap phan tich tong hop... Co thé tong
hop cac phuong phap du bdo han vira, han dai
vao 3 nhom chinh: Nhom 1: M6 hinh twong quan
v6i hoan luu khi quyén, khi hau dua trén co so
xay dung mdi quan hé ciia dong chay mua can,
thang véi chi tiéu hoat dong cua mat troi, cac
dang hoan luu khi quyén, cac yéu t6 khi hdu mat
dat hodc trén cao. Ddi voi cac nudce trong khu
vuc nhiét doi gi6 mua nhu nudc ta, thuong xay
dung cac mdi quan hé dong chay vdi cac chi tiéu
hoat dong ctia mat troi, cac dang hoan luu khi
quyén, chi tiéu hoat dong ctia Dao dong Nam
ban cau (SOI), vé hién tuong El-Nino, La
Nina,... cling nhu céc yéu t6 khi hau mat dat va
trén cao; Nhom 2: Cac mo hinh nhan thac duoc
xdy dung dua vao co s vat Iy ctia cac mbi quan
hé giita dong chay va nhan t6 anh hudéng. Nhoém
nay co6 thé dung dé du bao dong chay han vira
cho séng tu nhién ciing nhu ¢ diéu tiét cua hod
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chtra nuéc. Tuy nhién, thoi gian du kién cua
chung con han ché, phu thude nhiéu véao du bao
lwong mua trong thoi gian du kién; mirc dam bao
con han ché trong cac thang giao thoi giita hai
mua. Mac du vay, cung véi su phat trién cua du
bao mua sb tri voi cong nghé, ky thuat mai,
nhom nay ¢ nhiéu trién vong tng dung tt vao
du bdo han vira dong chay can trén cac song sudi
o Viét Nam; Nhom 3: Cac phuong phap nhan
dang - tuong ty va phuong phéap thong ké xac
suat, phuong phap thong ké khach quan ciing
duoc st dung trong du bao han dai dong chay
song. Phuong phap nhéan dang tuwong tu dugc
dung ¢ nhiéu dang khac nhau, tir don gian, vi
mot hodc hai nhan té dy béo, dén phtc tap voi
hang tram nhan td, hang chuc loai s6 liéu khac
nhau. Phuong phap da dugc nghién clru ung
dung trong dy bdo han vira, du bao thang va
phan phdi dong chay cac thang trong nam.

Muc tiéu cua nghién ctru nay la: (1) Xay dung
duoc phuong an dy bao phuc vu du bao dong
chay thang trong mua can trén song S€ San; (2)
Gi6i thiéu phan mém phuc vu du bao dong chay
thang trong mua can trén song Sé San, day chinh
1a mot cong cu hd tro hitu hiéu ddi véi cac du
bao vién trong qua trinh tac nghiép du bao phuc
vu VHLHC.

2. Phwong phap nghién ctru va tai li¢u thu
thap

2.1 Téng quan khu viee nghién ciru

Song Sé San 1a mét trong cac nhanh 16n cua
luu vyc ha du song Mé Kong. Song S€ San dugc
bét ngudn tir ving ndi cao Ngoc Linh tinh Kon
Tum thudc phia Bic Tay Nguyén cua Viét Nam,
chay sang Campuchia va sau nhap vai ha luu cac
song Srépdk, SeKong sau do nhap vao song Mé
Kéng ¢ Strung Treng. Trén lanh thd Viét Nam,
song Sé San nam trén hai tinh Kon Tum va Gia
Lai v6i chiéu dai 230 km,dién tich luu vuc
11.620 km?. Luu vyc c6 toa do dia ly 13%45” -
15°14° vi d6 Bic; toa d6 107°10” - 108°24 kinh
do bong (Hinh 1). Song S€ San c6 mat do ludi
song vao loai trung binh. P4 vao dong chinh Sé
San c6 27 nhanh song sudi 16n nho, nho nhat 1a
subi Pic Mi ¢o dién tich luu vuc 1a 20 km? va
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16n nhat 14 luu vuc song Pak Bla c6 dién tich luu
vuc 14 3507 km?2. Nhitng nhanh d6 vao dong
chinh Sé San phai ké dén 1a cac nhanh: Pak PSi,
bik Bla, Krong PoCo, Sa Thay, Pik To Kan [9].

Luu vuc song Sé San nam trén ving khi hau
nhi¢t doi gi6 mua cao nguyén, theo d6 khi hau
dugc chia lam hai mua tach biét voi sy tuong
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tur thang 7 - 11, voi thoi tiét Am wGt, mua nhiéu,
muia kho tir thang 12 - 6, véi thoi tiét kho, it mua.
Luong mua trén Iuu vuc song S€ San phan hoa
sdu sdc va bién dong kha phuc tap theo nam,
mua va theo khong gian. Téng lwong mua mua
kho trén luu vyc chi chiém khoang 1/3 tong
lwong mua nam.

phén siu sic. Muia lii trong QTVHLHC quy dinh

Pak Elei

Séng Dak P &1

Pak Leng
@

Bk Ang
@

LAO

Stng &8 o

SeSan 3A

@ Krai

1}
SE San 4

.
.
Shag i Gra

Bak Ong
@

Tan Canb
¥ sk @D dc ToufKT)
- Péc Mt gz 5 Pac Uy Birg Dk Ne
§.amjx.:\r~2-.n-n_-_v.; B
+ Séng Dk Ay
Stng Dk Ly
B KonBLahg
r Sa ;héy 5 eikronq onPIéng

0

Quang Nam

Quang Ngai

Bak Pxi
@

won Tum

Y Kon TumiKT)

S Dak His

on Tum

Bak Sa Mei
ol

Bitln Hd

i » Plgiku
= -

Gia Lai

CHU GIAI

Tram thiy van

Tram khi tugng
Tram do mwa
Thuy dién
Song nhanh
mmmm So6ng chinh

* ® m 4

Kilometers

o 5 1D 20

30 40 [ Hb chira

Hinh 1. Ban dé vi tri luu viee song Sé San

2.2 86 liéu xdy dung phwong dn

S6 liéu dong chay

Pé dic trung cho lugng trit nude trong séng
va kha ning diéu tiét dong chay cua luu vuc
nhom nghién ctru sir dung s6 liéu dong chay luu
lugng trung binh thang va luu lugng ngay cudi
thang trudc tai boén tram thuy vin: Kon Plong,

Kon Tum, Pik T6, Pak M6t va bon vi tri hd
chtra: Pleikrong, laly, S€ San 4 va S€ San 4A.
S6 liéu khi tuong
Pé chon cac yéu té khi tuong dua vao co s¢
s6 liéu ban dau, da tién hanh danh gia vé chat
luong, @6 dai va tinh lién tuc cua s6 lidu quan
tric vé cac yéu td khi tuong tai cac tram khi
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tuong mat dat trén luu vuc song Sé San va lan
can. Két qua da chon dugc bdn tram khi tuong:
Dik To, Kon Tum, Yaly, Pleiku c6 sb liéu quan

tric déy du, dac trung cho khi hau khu vuc
nghién ctru dugc trinh bay trong bang 1.

Bdng 1. Cdc nhdn t6 khi twong diing dé dir bdo ddc trung thiyy van

1. S6 ngay mua trong thang
2. Tong lugng mua thang

3. Nhiét d¢ trung binh thang
4. Nhiét d6 cao nhét thang
5. Nhiét d6 thap nhét thang

6. Do am tuong ddi trung binh thang
7. D06 am nho nhat thang

8. Téng lugng bdc hoi thang

9. Téng s6 gio nang trong thang
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Hinh 2. Nhiét d¢ nuée bién I6p mdt

86 liéu vé hoan luu

S4 liéu vé hoan luu dudi dang chuén sai thang
cua cac dac trung sau da duoc su dung:

- Chi s6 dao dong nam ban cau SOI;

- Nhiét d6 nudc bién 16p mat khu El Nino A,
khu EI Nino B, khu El Nino C va khu EI Nino D

Vi tri 4p cao Thai Binh Duong duoc biéu thi
bang duong dang ap trén ban d6 AT500mb bao
gém: tram s 58847, sb 91115, sb 91131, sb
91245, sb 98327.

Dé thdng nhat voi liét sé lidu cua yéu t6 du
béo, sb liéu cta cac nhan to du bao cling da duoc
thu thap tr ndm 1990 dén nay. Bo sb liéu cac
nhan t6 du bao kha day du va lién tuc. Nhiing s6
liéu da dugce tinh toan, bd sung theo s6 lidu cac
tram tuong tu va chinh bién theo cac quy trinh
quy dinh cua nganh khi tuong thuy van.

2.2 Phan tich anh hwéng ciia ENSO dén
dong chdy thang mua can

a) Anh huong cia ENSO dén thoi gian xudt
hién dac trung dong chay can

Theo QTVHLHC song S€ San, mua can trén
lru vye song Sé San bt dau vao thang 12 va két
thuc vao thang 6. Qua két qua nghién ctu cho
thiy, hau hét cac dot El Nino gay tham hut lugng
mua pho bién tir 25 - 50% so véi TBNN & hau
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hét cac ving, cac dot La Nina ciing 1am cho
lugng mua bi tham hut ¢ cac tinh Tay Nguyén.

El Nino ludn la tdc nhan tao ra muc d0 can
kiét & cac song subi. Thoi gian can ki¢t kéo dai,
muc nudce song sudi xudng thip, tham chi nhicu
song sudi khong con dong chay dan dén tinh
trang thiéu nuéc nghiém trong cho sinh hoat, san
xuat nong nghiép va phat dién. RS nét nhat 1a El
Nino 1997 - 1998, mua can 1997 - 1998 trén cac
song & Tay Nguyén kéo dai tr 7 - 10 thang.
Chéng han, trén song Pakbla tai Kon Tum kéo
dai tur thang 12/1997 - 8/1998. Xét quan hé gitra
chi s6 SSTA ciia nhitng nim El Nino va La Nina
v6i dong chdy nam va dong chay mua can trén
cac song Krong Poko, Pak To Kan, Pakbla chi
ra trong bang 2 cho thiy:

Trong nhitng nam El Nino:

- Cac tram do dong chay trén hé thong song
Sé san déu co6 hé sd tuong quan 16n hon 0;

- Béi véi dong chay nam, xu thé va mac do
anh huong cia El Nino khéac nhau gilra cac song.
Trén song Pakbla hé sd twong quan gitra chi sd
SSTA véi dong chay nam cao hon cac song khac,
tuong quan cua song Pak To Kan 1a nho nhét.

- Tuong ty Qu, Xu thé va muc do anh huong
ctia El Nino dén dong chay mua can khic nhau

S thang 05 - 2017



gitta cac song. Trén séng Pakbla hé sb tuong
quan giira chi s6 SSTA v&i dong chay can cao
hon céac song khac dat khoang 0,3 - 0,5, sau do
dén song Krong Poko dat khoang 0,3 - 0,4, twong
quan cua séng Pik To Kan 1a nho nhat.

Trong nhitng nam Lanina:

- Péi voi dong chay nam, xu thé va muc do
anh huong cua Lanina khac nhau gitra cac song.
Hé sb tuong quan gitta chi s6 SSTA véi dong
chay nam tai Konplong trén séng Dakbla va ho
Pleikrong trén song Krong Poko cao hon cac
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song khac dat khoang 0,5 - 0,6%, cac vi tri con
lai hé s6 twong quan dat khoang 0,25 - 0,45,
riéng tai Kontum 13 nho nht.

- Tuong tu Qn, xu thé va mirc d6 anh hudng
cia Lanina dén dong chay mua can khic nhau
gilta cac song. Trén song Krong Poko hé sb
tuong quan giita chi s6 SSTA voi dong chay can
dat khoang 0,15 - 0,4, song Krong Ana dat
khoang 0,05 - 0,17, song Sé San quan hé chat
nhét dat 0,4 va song Dk To Kan dat 0,28.

Bdng 2. Hé s6 twong quan giita cdc ddc trung dong chay voi chi s6 SSTA trung binh nam trong
cac nam El Nino va La Nina

Tuong quan hé sé SSTA véi

Tuong quan hé sb SSTA véi

Tram thuy van Séng dong chay nam Elnino dong chay nam Lanina

Nam Mua can Nam Mua can
Kon tum bakbla 0.25 0.34 0.1 0.17
Konplong bakbla 0.5 0.55 0.6 0.05
bik to bak To Kan 0.1 0.08 0.33 0.28
bak mod Krong Poko 0.16 0.4 0.27 0.15
Yali Sé san 0.3 0.2 0.41 0.4
Pleikrong Krong Poko 0.24 0.3 0.54 0.38

Trong nhitng ndm El Nino, phan 16n cac tram
c6 dong chdy nam va dong chay trung binh mua
can nhé hon trung binh nhiéu ndm tir 5 - 15%, tai
Yaly nho hon 28%, riéng tai Konplong va Dak
mod tuwong duong muc TBNN, nam Elnino
manh nhu nam 2015 dong chdy mua can nhé hon
TBNN cao nhit tai PleiKrong 1én dén 31% chii

yéu do luong mua giam va luong bdc hoi ting.
Trong nhitng nam La Nina, dong chdy ndm céc
song thuong 16n hon trung binh nhiéu nim tir 3
- 16%, nam Lanina manh nhu nam 1999, tai
PleiKrong dong chay mua can 16n hon cao nhat
41% so v6i TBNN (Bang 3, Bang 4).

Bang 3. Luong dong chay nam anh hwong Elnino va Lanina trén luu viec song Sé San

Tram Q TB nim (g TB ném Q TB nei.m % 9 TB pém % 9 TB pém
ndm Elnino ndam Lanina nam Elnino nam Lanina
Kon tum 96.1 87.7 109 -9 13
Konplong 44.5 44.5 48.4 0 9
bak mod 73.9 75.8 76.3 3 3
Yali 263 247 282 -6 7
Pleikrong 130 119 145 -8 12
Bang 4. Luong dong chay mua can cua nam anh huong Elnino va Lanina trén luu viee song Sé san
Q TB miia Q miia can QTB 1}11‘1a % Q TBV mua % Q TB, mua
Tram N . can nam can nam can nam
can nam Elnino . . .
Lanina Elnino Lanina
Kon tum 60.1 55.2 69.5 -8 16
Konplong 26.4 29.7 27.5 13 4
bak mod 39.2 37.1 42.8 -5 9
Yali 141 102 153 -28 9
Pleikrong 59.3 52.4 68.2 -12 15
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Dbi v6i dong chay mua can, trong nhitng nim
El Nino va Lanina, lugng dong chay 1 thang nho
nhit va 3 thang lién tuc nho nhat & hau hét cac
tram déu 16n hon tri s6 trung binh nhiéu nim

cung thoi ky twong ing khoang 5 - 20%, riéng
tram Dak Mdd luong dong chay 1 thang nho
nhit va 3 thang lién tuc nho nhét thdp hon TBNN
5% (Bang 5, bang 6).

Bdng 5. Lwong dong chay 3 thang lién tuc nhé nhat ciia nam dnh hwong El Nino va La Nina trén
luu viee song Sé san

7 ) r 0 0
Q TB 3 théng Q TB 3 ‘Ehang Q TB 3 ‘Ehang % Q TB.3 % Q TB' 3
Tram . min nam min nam thang min thang min
min . . . . . .
Elnino Lanina nam Elnino nam Lanina

Kon tum 39.3 39.5 44.1 1 12
Konplong 21.3 24.9 223 17 5
Pak mdd 22.1 23.5 20.9 6 -5
Yali 293.0 317.6 310 8 6
Pleikrong 109 115 121 6 11

Bdng 6. Lwong dong chay thdng nhé nhat ciia nam anh hwéng Elnino va Lanina trén leu viee
song Sé san

p p o o
QTB 1 théng Q TB 1 'Ehang Q TB 1 'Ehang % Q TB. 1 % Q TB‘ 1
Tram . min nam min nam thang min thang min
min . . 8 . . .
Elnino Lanina nam Elnino nam Lanina
Kon tum 35.1 34.2 41.2 -3 17
Konplong 19.2 21.7 20.9 13 9
Pak mod 20.4 21.8 19.3 7 -5
Yali 80.8 90.6 84.9 12 5
Pleikrong 31.0 32.8 353 6 14

2.3 Co sé phwong phdp héi quy bji

M0 hinh hdi qui boi dya trén s6 liéu quan tric
trong quéa khir thiét 1ap mot phuong trinh tuyén
tinh, mo ta mdi quan hé giira yéu t6 du bao véi
céc nhan t6 anh hudng. M6 hinh hoi qui boi co
dang tong quat sau:

m
Y, =a,+ ‘Zlani,j_{_Si )

i
Trong d6: a; (j = 1- m) 1a cac tham sé chua
biét; [; 1a sai s6 ngau nhién. Cac tham s a; c6

thé xac dinh bang phuong phap tdi thiéu ham
muc tiéu S(a):

S(a) =" Z{Y —[ao " Zajxi,jﬂz 3)

n'ig

Lay dao ham thanh phan ham S(a) theo timg
tham s6 aj va cho bang 0 ta dugc hé phuong trinh
c6 m+1 an:

% 0 4)

> 3 s ! )
a +a1 ZXl,i +a2 ZXZ,i +,,,+am ZXm,l = ZYI
i=1 i=1 i=1 i=1
n n 2 n n n
i=1 i=1 i=1 i=1 i=1
n n n n n
ag XXy +ap IX X +ag DX i Xy bt a, ZXop i = 2V Xy )

i=1 i=1 1=1
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X=0 =1 dong thoi ky hiéu:

n
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Y’j = E(Yin,i); X'j,k = 'Z(Xj,iXk’i) )

i=

1=1

Va viét hé phuong trinh trén dudi dang ma tran ta dugc:

1 X Xgper Xy
X, X X e X
) S—— ,
X XXX

hay C x A = B; va véc to tham sb hoi qui A s&
bang tich cia ma tran nghich ddo C! véi vécto B.
>A=C'xB.

2.4 Co sé phwong phdp xdy dung phan mém
phuc vu dw bdo

S6 liéu thuc do céc ddc
trung thay van (Max,
Min, Trung binh)

Cap nhat s6 liéu dau
vao

Cac ddc trung khi

tuong, chi s6 Enso

\ Tuyén chon céc nhan

YO a,
YI] a1

9

ol | s ©)
Y. a,

Phan mém dugc xay dung bang ngon ngir 1ap

trinh C# phuc vu du bao han dai luu vuc song Sé

San. Khai quat hoa so d6 khéi qua trinh xay

dung phan mém dugc trinh bay trong hinh 3.

Chon d&c trung thay
van dy bao

8 khi twgng dé dy bao >

Chon thoi gian dy bdo

(théng)

|
(=]

Hinh 3. So do khéi xdy dwng phan mém di béo

3. Phan tich két qua va danh gia

3.1 Nghién ciru xdy dwng phwong dn

Dé tuyén chon bd nhan té tdi wu, phuong
phap phan tich twong quan véi mé hinh hoi qui
boi da dugc st dung nhdm tim dugc nhom cac
nhan t6 ma t6 hop ciia chiing theo nghia hdi quy
tuyén tinh c6 chtra dung nhiéu thong tin nhat tir
cac Co s6 s6 lieu 1. Cac bo nhan t6 tdi vu nay
phai dam bao dap ting ddy du céc chi tiéu thong
ké vé phuong sai, trung binh, chi tiéu thong tin...
va muc tiéu cudi cung la c6 muc ddm bao dy bao
16n nhat c6 thé. Cac phuong trinh dy béo t6i wu

dugc xay dung riéng bi¢t cho dong chay thang.

Trén co s& tuyén chon cac nhan t6 trong co
s0 6 liu, str dung phan mém hdi quy da bién da
xay dung duoc cac phuong trinh tdi wu du bao
dong chay thang cua 4 vi tri thity van ké trén.
Bang 7 sé trinh bay tom tit vé phuong trinh tbi
wu va céac chi tiéu chat luong thong ké. Panh gia
két qua tinh toan theo cac phuong trinh tai 8 vi
tri cho két qua kha tt voi chi tiéu danh gia s/[
dao dong tu 0,7 - 0,89; theo P% dao dong tur
75 - 95% (Bang 8).
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Bdng 7. Cdc phwong trinh tinh todn lwu heong trung binh thang dén cdc tram thiyy van
va hé chira trén luu viee séng Sesan.

Ttl;u tr;;fl?h 3 Phuong trinh tinh toan

1 Déc T6 Qu(ttl)= 42,15 + 0,35Qc(t) - 0,99Tmax(t) - 0.004S(t) - 0,003E(t) -
0,041Hmin(t) + 0,011X(t) -0,135Nx(t) - 0,578SSTC(t) + 0,1 5SH500A(t)

5 Péc Mod Qu(t+1)= 42,15 + 0,35Qc(t) - 0,99Tmax(t) - 0.004S(t) - 0,003E(t) -
0,041Hmin(t) + 0,011X(t)-0,135Nx(t) - 0,578SSTC(t) + 0,15H500A(t)

3 Kon Tum Qu(ttl)= 5639 + 0,155Qc(t) - 9,72Tmax(t) - 0,19S(t) + 0,025E(t) -
0,165Hw(t) + 0,18X(t) -3,79Nx(t) - 11,09SSTC(t) + 1,88H500C(t)

4 Kon Plong Qu(t+1)= 387,6 + 0,21 Qc(t) - 5,36 Trax(t) - 0.067 S(t) + 0,064 E(t) - 1,87

Hunin(t) + 0,019 X(1) - 5,8 SSTC(t) + 1,21 H500C(t)
Qu(t+1)= 988 - 14,6 Tmax(t) - 0.289S(t) + 0,069E(t) - 2,9Htb(t) + 0,44X(t) -

5  Play krong

3,2Nx(t) - 17,99SSTC(t) + 3,47H500A(t)
Qu(t+1)= 2703 - 30,5 Tmax(t) - 0,16 S(t) - 0,82 E(t) -1,64 Hy(t) + 0,36 X(1)

Qu(t+1)= 1744 - 35,2 Toan(t) - 0,15 S(t) - 0,46 E(t) +2,15 Hy(t) + 0,79 X(t) -

Qu(t+1)= 2341 - 30,9 Tomax(t) - 0,12 S(t) - 1,48 E(t) +0,5 Hy(t) + 0,62 X(t) -

6 YAy 51 N() - 24,6 SSTC() - 7,69 HS00E(t)
7o Sesand g 03 Nx(t) - 31,8 SSTC(L) + 4,65 HS00E(t)
8 Sesan 4A

4,42 Nx(t) - 31,7 SSTC(t) - 1,9 H500E(t)

Trong do: Quw(t+1): Luu lugng trung binh
thang thtr t +1; Qq(t): Luu luong ngay cudi thang
thir t; X(t): Tong lugng mua thang th t; Nx(t):
S6 ngay mua thang thir t; Huin(t): DO 4m thap
nhat thang tht t; E(t): Tong luong bdc hoi thang
thir t; S(t): Tong s6 gid néng thang thit t; Tmax(t):
Nhiét d6 khong khi 16n nhat thang thu t;
SSTC(t): Chuén sai nhiét d6 nudc bién khu El-
Nino C thang thu t; HS00A(t): Vi tri ap cao Thai
Binh Duong tram s& 58847 thang thu t,
H500E(t): Vi tri 4p cao Thai Binh Duong tram s6
98327 thang thir t (tai thoi diém lam du bao).

Phan tich twong quan ctia cac bién doc 1ap vai
nhau nhin chung 1a rat 16n, diéu nay chimg minh
mdi quan hé gitra cac bién doc 1ap nay khong co
mdi twong quan va né cang khing dinh tinh “doc
1ap” tot gitra cac bién doc lap. Do d6 dbi vi mdi
phuong trinh cho timg vi tri tram thi mdi quan

hé giira yéu t6 khi tugng ma chit ché thi cac yéu
t6 s& khong duoc chon vao phuong trinh hdi quy
boi. Vi du d6i v6i tram Kon Tum: Mdi quan hé
giita yéu t6 Tb v6i Ti va Tb v6i Hb co hé sb
tuong quan Pearson cao, cho thdy cac yéu té nay
¢6 tinh twong quan rit manh mé gitra cac bién,
nhu vy yéu té nhiét d6 trung binh, nhiét do tbi
thap va do 4m trung binh 13 3 yéu t6 khong duoc
chon chung khi dua yéu té khi trong tram Kon
Tum vao trong phuong trinh hdi quy bdi, trong
khi d6 mbi quan hé giita cac nhan t6 khac c¢6 chi
s6 twong quan Pearson thap nhung lai c6 mbi
tuong quan chat ch& hon d6i véi dong chay trung
binh thang tram Kon Tum, nén phuong trinh tinh
toan theo phwong phap hdi quy bdi chi nén chon
9 nhan t6 1a du. Tuong tu d6i v6i cac diém tram
va hd khéc thi ta s& c6 bd nhén t6 duoc chon loc
t61 wu nhat tranh hién tugng da cong tuyén.

Bang 8. Pdnh gid két qua tinh todn dira trén phirong trinh da xdy dung

Chi tiéu danh gia
Thi Ten  Chuisélign  Saisé cho
tw  tramho phép s/6 P (%)
(m’/s)
1 bic To 264 6 0,8 95
2 Pic Mod 264 43 0,84 82
3 Kon Plong 264 246 0,89 86
4 Kon Tum 264 391 0,79 87
5 Play krong 264 78 0,82 90
6 Yaly 250 142 0,77 84
7 Sesan 4 247 202 0,70 75
8 Sesan 4A 247 179 0,76 78
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Bang 9. Tiéu chi danh gid chat lwong cho cdc chi s6

Xép loai RSR NSE PBIAS (%)
Rat tot 0<RSR<0.5 0.75<NSE<1 PBIAS <+ 10
Tét 0.5<RSR<0.6 0.65<NSE<0.75 £10<PBIAS<=15
Patyéucau 0.6<RSR<0.7 05<NSE<0.65 +15<PBIAS<%25
Khong dat RSR > 0.7 NSE <0.5 PBIAS > +25
Bang 10. Panh gia chdt eong hiéu chinh va kiém dinh mé hinh
Qua Nim Chi D?]’k bak Kon Kon
trinh tiéu Mot To Plong Tum
. NSE 084 0,78 0,71 0,76
iﬁl 12909;%' RSR 055 062 0,70 0,65
PBIAS -3,67 -3,18 2,55 0,21
3 NSE 0,84 087 0,77 0,81
IEE? 22%1114' RSR 053 048 064 058
- PBIAS 1237 123  -1,57 0,84
Bdng 11. Pdnh gid chat lwong hiéu chinh, kiém dinh leu lwong dén cdc ho
Qua . Chi Plei Sé San  S€ San
winh ™ sy Krong Y 4 4A
. NSE 08 0,75 0,69 0,77
g;lfl‘lll 129091‘3' RSR 059 066 072 063
PBIAS -0,77 0,34 1,2 -0,37
s NSE 0,88 083 0,72 0,7
IEE? 22%1114" RSR 046 055 069 071
- PBIAS 4,3 1,08 7,0 1,18

3.2 Phan tich va dinh gid két qud

Pé danh gia chat luong ctia phuong an dy bao,
nhém nghién ctru da van hanh phuong an véi s6
lidu doc 1ap bdn nam tir nam 2011 - 2014 dé danh
gia chit lugng phuong trinh dy béo luu lugng
trung binh thang tai cac tram thuy van, cac hd
chira. Két qua tinh toan va thuc do qua trinh luu
lugng trung binh thang tai cac tram va luu lugng
dén céac hd trén luu vuc song S€ San dugc thé
hién trén hinh 4. Chi s6 NSE (Nash-Sutcliffe ef-
ficiency), PBIAS (Percent bias) va RSR (RMSE-
observations standard deviation ratio), dugc su
dung dé so sanh két qua tinh toan va thuc do
(Bang 9). Can ctr vao chi tiéu danh gia chat luong
cho céc chi s (Bang 8, Bang 10 va Bang 11) cho
thdy két qua tinh toan tai hau hét cac vi tri déu
dat yéu cau.

Dua trén cac dudng qua trinh, ta c6 thé rat ra
mot s6 nhan xét nhu sau dbi voi phuong an dy
b4o luu lugng trung binh dén cac tram theo
phuong phap héi quy boi:

- V& mit xu thé, phuong an c6 kha ning du
bao tuong dbi tot vé mit xu thé;

- V& mit tri s6 du bao, phuong an cho két qua
du bao nhin chung tdt ddi voi thoi ky mua can,
thoi ky mua 14 tri s6 du bao cho cac tram & mot
s6 thang thién thip so vé6i gia tri thuc té.

Vi phuong éan dy bdo luu lugng trung binh
dén cac ho chira theo phuong phap hoi quy boi:

- V& mat xu thé, phuong 4n c6 kha ning du
bao tuong ddi tdt vé mat xu thé;

- V& mit tri s6 du bao, phuong an cho két qua
du bao cho két qua kha tdt. Tri s6 du bao luu
luong trung binh thang cho bdn vi tri hd chira ¢
mdt s6 thang mua il ciing thién thap so véi gid tri
thuc té.

Phuong an duogc xay dung phuc vu du bao
trong thoi ky mua can nén trong cac biéu do
duong qua trinh luu lugng c6 sy sai khac trong
thoi ky mua i 1 khong thé tranh khoi. Phuong
an phuc vu dyu bao luu lugng trung binh thang tai
vi tri cac tram thuy van va luu lugng dén cac hd
hién da duogc xay dung va dang dugc ap dung
phuc vu du bao nghié¢p vu tai Trung tdm Du bao
Khi tugng thuy van Trung uwong.
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Hinh 4. Qua trinh du bao luu lvong trung binh thang tai cac tram va dén hé trén lueu vuc song
Sé San

3.3 Xdy dwng phan mém phuc vu duw bdo
Trén co sé bai toan dua ra nhom nghién ctru

lga chon ngdn

ngit 1ap trinh C# dé xay dung

phén mém dy bdo han dai luu vuc song S€& San
boi cac uu diém sau: (1) ngon ngit don gian; (2)
ngon ngit hién dai; (3) ngdn ngir hudng ddi
tugng; (4) ngdn ngit manh mé va mém déo; (5)

ngdn ngir it tor khoa; (6) ngdn nglt hudng
module; (7) ngdn ngit phd bién.

Phan mém du béo han dai luu vuc song S¢é
San bao gdm nhiéu module trong d6 c6 module
du bao theo phuong phap hdi quy boi. Giao dién
chinh ctia phan mém dugc thé hién trén hinh 5.

a5 CONG NGHE Dy Bl AN VIFA-HEH D&
Cipnhitsdliju  Dybdo  Hudngdin  Thing fin phin mim

L TUONG THUY VAN TRUNG UONG

CONG NGHE DY BAO HAN DAI
LUU VUC SONG SE SAN

Capyright Phng dy bido Thiy vin Trong Bo. Tay Ngayée v Newm B
Version: 1.00
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Modul cap nhat sb lidu: day la module cho
phép cap nhat $6 liéu thuc do theo thoi gian thuc,
tinh toan cac dac trung thiy van, cap nhat cac

BAI BAO KHOA HQC

nhan t6 khi tuong dén thang hién tai dé du bao
cho thang tiép theo (Hinh 6).
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Hinh 6. Giao dién module cap nhat 6 liéu theo thoi gian thuc

Module tinh toan bang phwong phap hdi quy:
Puoc xay dung voi nhiéu radio button, check-
box, combo box, button dung dé lua chon céc

nhan té khi tuong, ddc trung thiy van, phuong
phép tinh toan (Hinh 7).

=" Hai Quy - Nhin Dang

Vitri du béo
O béc Mad
[@F:1 "5 0]

) Thukdng KonTum
O Kan Plang

@ Kon Tum

O Ha Ply King
O Ha Yaly

O Ha Sesand
() Ha SesandA

Phudng phap du bao
® Hai Quy
) Nhan dang

T )

wh | [

Bién du bao

Tuyén tram khi hidng
(b4 Té [ Kon Tum

[[] Playeu [ Yaly

Béc tning thiy van du bao
O @ max thang

1 @ trung bink thang

O @ min théng

Tuyén bidn
duJ bdo

- O X
Céc yéu 16 khi tudng
Mar ©Eum
Ma M uw
Mm Man
M 7 M 4c
Mr M &s

Hinh 7. Giao dién module tinh todn theo phwong phdp héi quy

Module tinh toan theo phwong phéap hdi quy
dugc xay dung tai 8 vi tri du bao da duogc tinh
toan, kiém dinh nhu trén. Trong module cho
phép lua chon cac yéu to khi tugng thuy vin
dung dé tinh toan. Két qua tinh toan theo phuong

phap hoi quy tai tram Kon Tum dy béo thang 6/
2017, véi cac nhan té khi tugng, yéu tb thuy van
1a luu luong trung binh thang 6 cho két qua kha
t6t véi mic dam bao phuong an 74% (Hinh 8).
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w Nechmf - Phuong phap hoi quy boi

1. S6 liéu thing 6 nam 2015: 49
D. D bdo thing 6 nam 2017: 56
3. Mitc dam bao cia phwong an: 74%

4. Sai 50 cho phép tinh theo chudi: 43

KET QUA DY BAO i

Tinh theo phwong phap hoi quy cho: Luu hrgng trung binh tram KonTum (m3/s) |

t

Hinh 8. Két qua tinh todn theo phwong phdp hoi quy tai tram Kon Tum

3.4 Pdnh gid phan mém

Phan mém duoc xay dung béng ngon ngir 1ap
trinh C# nén c6 nhiéu wu diém: (1) Cai dat dé
dang; (2) Giao dién than thién, dé su dung; (3)
Chay 6n dinh trén PC véi cac phién ban hé diéu
hanh khac nhau; (4) Két qua tinh toan rat nhanh.

4. Két luan kién nghi

Trong nhitng nam vura qua do anh hudng cia
bién d6i khi hau nén ché d6 dong thuy van trén
cac luu vuc song noi chung va luu vye song Sé
San néi riéng c6 nhiéu bién ddi bat thuong. Vi
vay, du bao han dai ché do thuy van trén luu vuc
song hét stc quan trong. Viéc xy dung duoc
phuong an du bdo tai tac tram thuy van va luu
luong dén cac hd chira trén song Sén San 13 rat
can thiét. Trong nghién ctru nay, nhém nghién
ciru mudn gidi thiéu mot phﬁn mém dy bao han

dai trong thoi ky mua can két hop véi thoi ky
quan tric 1a hét sirc can thiét va cép bach, dong
vai tro quan trong trong viéc dua ra canh bao, du
bao tinh hinh thiéu hut dong chay trén luu vuc
song Sé San. Két qua tir viéc xay dung mo hinh
hdi quy da bién duoc tich hop xdy dung thanh
phan mém du bao han dai cho thiy:

- Ché do thuy van thang tai cac tram, dén ho
van tuan theo quy luat chung véi mirc dam bao
tor 70% trd 1en 1a kha cao.

- Qua trinh bién d6i ctia cac dic trung thuy
vin theo thang dién ra manh (c6 thé 1a do diéu
tiét ctia ho chira) nhung quy luat theo mua van
duoc dam bao.

- X4y dyng phan mém dy bao thay vin la rat
can thiét rit ngan duoc thoi gian tinh toan, c6 do
6n dinh cao.

Loi cam on: Bai bédo dwoc sw hé tro ciia dé tai nghién ciru khoa hoc va phat trién cong nghé “Nghién
ciru xdy dung cong nghé dw bdo thity van han viea han dai mua can phuc vu quy trinh van hanh lién
ho chita cho cdc séng chinh ¢ khu viee Tdy Neguyén”, Md s6 TNMT.2016.05.01. Két qua dat duwoc
trong bai bdo ¢6 sw tham gia tich cuc cia cdc thanh vién trong nhom nghién ciru ciia dé tai.
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APPLICATION OF STATISTIC MODEL FOR MONTHLY FLOW
FORECASTING TO SERVE THE INTER-RESERVOIR TO OPERATE
PROCEDURES IN DRY SEASON IN SE SAN RIVER

Tran Hong Thai!, Phung Tien Dung?, Doan Van Hai?,
Doan Quang Tri*, Duong Quoc Hung!
"National Hydrometeorology Service
*National Center for Hydrometeorological Forrecasting
Scientific and Technical Hydrometeorological Journal

Abstract: The responsibility of the National Center for Hydrometeorological Forecasting
(NCHMF), prescribed in the Se San River Inter-reservoir Operation Procedures (IROP), is to make
a long-term forecasting (for months) in dry season for controlled hydrological stations in the Se San
River basin to help authorities for the purposes of Inter-reservoir Operation Procedures. The study
was applied the multivariate statistical regression model to develop a software for predicting monthly
flow characteristics in Se San River. The data used to calibrate the model from 1990 to 2010 and the
results valid from 2011 to 2014 were sufficiently qualified. From the results, the research group did
research to set up an application which could support forecasters during the forecasting process to
regulate the reservoir and meet the increasing society s demands along with ceaseless development
of hydropower reservoir system in Sesan River. This can be an effective tool to serve the forecast work
in the future.

Keywords: Monthly flow characteristic, Se San River, Multiple regression model, Long-term
forecasting technology.
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