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Tom tat: Mo hinh héa cdc trdn mua lén déng mot vai tro quan trong trong quan ly tai nguyén nucc. Trong
nghién ciru nay, phuong phdp ket hop giita chi tiét héa dong liec hoc va phwong phap hiéu chinh thong ké da
duoc dp dung. Cong ngh¢ chi tiét héa dé xudt sir dung déau vio duwoc cung cap tir ba bo dit ligu toan cau khdc
nhau bao gom ERA-Interim, ERA20C va CFSR. Dit li¢u toan cau nay duwgc chi tiét héa bang mé hinh Nghién
ciiu va Du béao Thoi tiét (WRF), sau do su dung phuong phap thong ké nham ndng cao tinh chinh xdc ciing
nhuw hiéu qua trong cong viéc chi tiét héa mua c6 do phan gidi cao (9%km) trén luu vuc. Két qua tinh todn mé
phong ca 03 ba bo dir liéu co do tin cay 16t va dat cdc chi tiéu lhong ké. Viéc thiét lap duwoc hé thong tinh toan
khoi phuc xu thé dién bién cua cdc diéu kién khi tuwong, thuy van trén toan bo luu vuc tao diéu kién cho cac
nha nghién ciru danh gid tong qudt dwoc qud trinh hinh thanh cdc trdn muea lii trong qua khit, tir d6 giip chii
dong g pho voi tinh hinh thién tai mwa lii trén luu viec.

Tir khéa: Mo hinh nghién ciru va duw béo thoi tiét (WRF), hiéu chinh théng ké, dir liéu toan cau (ERA-
Interim, ERA20C va CFSR).

Summary: The modeling of large rainfall events play an important role in water resources
management. In this study, a blended technique combining dynamical and statistical approaches has
been explored. The proposed downscaling technology uses input provided from three different global
reanalysis data including ERA-Interim, ERA20C, and CFSR. These reanalysis atmospheric data are
downscaled by means of the Weather Research and Forecasting (WRF) model followed by the
application of a statistical method to improve accuracy and further downscale high resolution (9km)
over the studied basin. Simulations of all three data sets have good reliability and reach the statistical
indicators that can be provided as inputs of the hydrological and environmental models. Among the
three selected reanalysis datasets, the best calibration and validation results were obtained from the
ERA-Interim dataset.

Key words: Weather Research and Forecasting Model (WRF), bias correction, reanalysis data (ERA-
Interim, ERA20C va CFSR).

1. PAT VAN BE cac luu vuc song. Cac s liéu khi twong-thuy
vin c6 d6 tin cdy cao trong qua khu 1a tién dé
dé xay dung cac danh gia, phan tich cac dic tinh
bién d6i vé diéu kién thity vin va cac anh hudng
1én kinh t& xa hoi. Trong qua khir, cac nghién

Khéi phuc va mo6 phdéng dir licu khi tugng-thuy
van trong diéu kién han ché vé s liéu, hoic
khong co s6 lidu 1a mot van dé buc thiét hang
dau trong trong cong tac quy hoach va quan 1y
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ctru khoi phuc sb liéu khi twong-thily van cha
yéu st dung cac dir liéu mua thyc do, va tinh
toan bang cac md hinh toan mua - dong chay,
hoic sir dung cac phuong phap théng ké thong
qua cac chudi sé liéu thuy vin trong qué khu.
Tuy nhién, néu trong diéu kién khong c6 sb liéu
do dac mua, dong chay, hodc dir liéu khong lién
tuc, hodac & cac budc thoi gian qua dai (thang,
nam), thi cac phuong phap trudc day khong con
thich hop.

Viéc tinh toan mo6 phong dir li¢u khi tugng thuy
van trong diéu kién it s6 liéu, hodc khong co )
liéu thudng duoc bat dau bang viée tinh toan khoi
phuc dir liéu khi twong. M6t s6 cac phuong phép
tinh todn da duogc 4p dung, nhu st dung cac anh
v¢ tinh, hay st dung s6 liéu toan cau trong qua
khir (Global climate models-GCMs, va reanalysis
data) [1] [2] [3] [17] [18].

Cac bo dir liéu liéu toan cau trong qua khu
(reanalysis) thuong & do phan giai rét tho. Céc dir
liéu nguyén gdc cila cac GCMs/reanalysis chi co
thé mo ta duoc xu thé ctia mot ving nghién ciru
rong 16n nhu 1 qude gia c6 dién tich trung binh ¢&
Viét Nam. Dé nghién ctru nhimg bién ddi cac yéu
t6 thoi tiét khi hau, hay thay vin ¢ pham vi luu vuce
thi phai 4p dung cac phuong phép ky thuat chi tiét
hoa dir liéu (downscaling) [4].

Thong thuong, c¢6 hai cach tiép can vé cac
phuong phéap chi tiét hoa dir liéu bao gém
phuong phap chi tiét hoa thong ké va phuong
phap chi tiét hoa dong luc [5] [6] [7] [20].
Phuong phép chi tiét hoa thdng ké lai dua vao
mbi quan hé¢ thuc nghiém vé ca khong gian lan
thoi gian trong qua khir giita cac sb liéu khi
tugng voi do phén giai thd tr GCMs véi cac sd
liéu thyc do. Sau d6, mbi quan hé twong quan
nay s€ dugc gia dinh gilt nguyén trong cac tinh
toan tiép theo cho twong lai hay kéo dai bo dir
liéu trong qua khwr [8] [7] [9] [10] [11]. Phuong
phap chi tiét hoa thong ké cho phép tinh toan
nhanh chéng va dé st dung hon nhiéu so véi
phuong phap dong lyc. Tuy nhién, cac phuong
phap nay phu thudc rat nhiéu vao dir liéu quan

tric voi nhuge diém 1a thoi doan do ngén, $6
litu khong lién tuc, tdn sudt do thua (ngay,
thang) va mat d6 quan tric theo khong gian it
(>25km). Phuong phap chi tiét hoa dong luc
cho phép mé phong chi tiét cac thong sb khi
tuong thuy van cho toan bd luu vuc. Phuong
phap chi tiét hoa dong luc sé€ su dung dau ra cua
cac bo dit liéu toan cau dé 1am céc diéu kién
bién ciing nhu diéu kién ban ddu dé mé phong
cac dir liéu khi tugng chi tiét hon [12] [19]. Tuy
nhién, han ché ctia phuong phap nay 1a can tai
nguyén may tinh va mat nhiéu thoi gian dé mo
phong chi tiét cac yéu té khi twong & d6 phan
giai cao.

Trong khi ca phuong phap thong ké va phuong
phép dong luc déu boc 10 vu va nhuoc diém
trong mdi phuong phap. Viéc két hop ca hai
phuong phap trén, duoc goi 1a phuong phéap két
hop [13] [14], d¢ md phong ciing nhu 14 khoi
phuc dir li¢u khi tuong dang dugc phat trién va
pho bién. Muyc dich chinh ctia nghién ctru nay
1a tmg dung cong nghé két hop giita phuong
phap chi tiét hoa dong luc (dynamical
downscaling) va phuong phap thong ké (bias
correction), nham nang cao tinh chinh x4c ciing
nhu higu qué trong cong viéc chi tiét hoa mua
c6 do phan giai cao (9km) trén luu vuc. Trong
d6, phuong phap thdng ké duoc dp dung dé hi¢u
chinh két qua moé phong boi phuong phap chi
tiét hoa dong lyc su dung mé hinh WRF. Mo
hinh WRF duoc thiét 1ap c6 xét tinh kha thi vé
tai nguyén may tinh; dau vao cia mo hinh WRF
1a cac sb liéu khi twong, khi hau toan cau, va
dau ra cia WRF bao gém cac dir liéu khi tuong
nhu mua gié, nhiét d9, ap suat, birc xa... Su két
hop cta hai phuong phap dong luc va théng ké
s€ nang cao d¢ chinh xac trong cac mo phong
khi tugng, qua do6 s€ nang cao d¢ tin cdy cho céc
budc tinh todn mo phong tiép theo nhu mé hinh
thiy van luu vuec.

2. PHUONG PHAP NGHIEN CUU
2.1. Vung nghién ciru

Luu vuc hé théng song Dong Nai nim trong
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khoang vi ¢6 10°20° — 12°20° Bic, kinh do
105°45° — 109°15” Pong, bao gdm céc tinh
Lam Béng, Binh Thuan, Déng Nai, Binh
Phudc, Binh Duong, Tay Ninh, Tp.HCM,
Ba Ria-Viing Tau, mot phan tinh Long An
va Pak- Nong, voi phia Bic va Pong Bic
giap 2 tinh Khanh Hoa va Dak-Lak, phia
tdy giap qubc gia Campuchia, phia Pong
giap phan con lai cua Binh Thuan, Ba Ria-
Viing Tau, Ninh Thuin va bién, phia Nam
giap phan con lai cua tinh Long An va tinh
Tién Giang. Tong dién tich ty nhién khoang
49.644 km?. H¢ théng song Pong Nai-Sai
Gon gdm céac song chinh: Péng Nai, La
Nga, B¢, Sai Gon, Vam Cé DPong, Vam Co
Tay.

2.2. Phuwong phap nghién ciru

Chi tiét hoa dit liéu mua (46 phan giai 9km) tir
nam 1981 — 2010 & luu vuc song Sai Gon-Dong
Nai s€ dugc thuc hién theo cac budce sau day:

- Budc 1: Thu thap dir liéu

- Budc 2: Thiét 1ap mé hinh chi tiét hoa dong
luc (WRF) cho 3 bg dir liéu khac nhau

- Budc 3: Hiéu chinh va kiém dinh mo hinh chi
tiét hoa dong luc WRF.
- Budc 4: Hiéu chinh va kiém dinh phuong phap

thong ké voi dau vao duoc cung cép tir dau ra
cia mo hinh WRF (D3).

O GIAL X

Hinh 1: Luu vuec séng Sai Gon — Pong Nai
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Hinh 2. Phwong phap tinh toan mé phong mua
cho lweu viee séng Sai Gon-Dong Nai

2.2.1. Thiét ldp mé hinh chi tiét héa déng lc
WREF cho ba bé dir liéu khac nhau

Dé thiét 1ap mo hinh WRF cho viéc md phong
chi tiét cac qué trinh khi tuong trén toan bo luu
vuc song Sai Gon — Pong Nai thi budc dau tién
1a thiét 1ap mién tinh toan. Dé c6 thé dam bao
mo phong 6n dinh cac qua trinh khi twong, cac
mé hinh RCM, hay cy thé 13 moé hinh WRF
thuong dugce khuyén céo 14 chi tiét hoa dit lidu
tir cac dir liéu toan cau trong qua khir xudng cac
6 ludi tinh toan nhé hon, va thong thuong bang
1/3 cac 6 ludi trude d6. Dir lidu gbc ciia ERA-
20C c6 do phan giai 1a 125x125 km, do d6 trong
nghién ctru nay s& thiét 1ap cho ba mién tinh
toan (D1, D2, D3) nhu sau: (D1) chi tiét hoa cac
yéu t6 khi twong tir mé hinh toan cau c6 6 phan
giai tho (~125km) xudng do phan giai trung
binh (81km); (D2) chi tiét hoa cac yéu té khi
twong tr mién D1 xubng d6 phan giai cao
(27km); va (D3) chi tiét hoa cac yéu té khi
tuong tir mién D2 xudng do phan giai rat cao
(9km) (hinh 3).

Hinh 3: Thiét Idp mién tinh todn
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2.2.2. Thiét ldp mo hinh chi tiét héa dong lyc
WREF cho ba bo dit liéu khac nhau

Sau khi thiét 1ap thanh cong mé hinh chi tiét hoa
khi twong WRE, tién hanh mé phong cac yéu to
khi twong cho toan bd luu vuc nghién ctru. Hi¢u
chinh két qua moé phong tir mdé hinh WRF
ching ta can thay d6i so dd tham sé hoa vat 1y.
Céac so d6 tham sb hoa vat 1y trong md hinh
WREF c¢6 thé chia 1am niam loai chinh, trong d6
mdi loai bao gdm mét sd so do khac nhau.
Chung bao gom (1) cac qua trinh vi vat 1y, (2)
tham s6 hoa dbi luu, (3) 16p bién hanh tinh
(PBL), (4) mé hinh mat dat, va (5) su buc xa.
Su khuéch tan, cling co thé coi 1a mot phﬁn cua
cac qua trinh vat ly trong mo6 hinh, dugc xu ly
truc tiép trong mé hinh. Qua trinh tham sé hoa
cho cac thanh phan vat 1y dugc vu tién thyc hién
& budc dau tién caa mo hinh. Qua trinh nay c6
thé bao gdm viéc doc file s6 liéu trong d6 ngudi
sir dung s& tity chon st dung thanh phan vat Iy
nao. Mdi so do tham s hoa vat 1y duoc dong
go6i sdn thanh mot module riéng biét trong d6
chtra ban than so do tham s6 hoa va cac hang sb

ctia riéng chiing, bén canh cac hing s sir dung
chung.

Phén tich d6 nhay so dd tham s hoa mé hinh
nhim xac dinh anh hudng cua su thay di timg
so dd ciia mo hinh 1én két qua va nham chon ra
so d0 tham sb hoa vat 1y c6 anh hudng 16n dé
tiét kiém thoi gian va khéi luong tinh toan trong
budce hiéu chinh mo hinh.

Bang 1 thé hién 12 so @b tham s6 hoa duoc xac
dinh dua vao cac nghién ctu trudc day ¢ cac
luu vue. Tir sy so sanh 12 so d6 tham s6 hoa, so
dd tbt nhat duge lua chon dya trén viéc kiém tra
hé sb twong quan giita luong mua trung binh
hang ngay dugc md phong trén luu vuc va div
liéu mua thuc do VnGP. So sanh giita 12 so do
tham s6 hoa st dung dit liéu mua ngay tir ngay
1 thang 1 nam 1994 dén ngay 31 thang 12 nim
1995. Nam 1994 -1995 duoc lya chon dé higu
chinh két qua mé phong boi vi day 1a giai doan
lich str x4y ra nhiing tran 1 lut cuc 16n. Cling
can luu ¥y rang dir liéu nay duoc so sanh voi
mién tinh D3.

Bing 1: Cac so' dd tham sé hoa vat Iy dé cau hinh mo hinh WRF

STT Qua trinh vi ThaI’n s6 hoa Lop bién Tham s6 héa Mo hir]h
vat ly doi luu hanh tinh birc xa mit dat

1 | WSM3 New SAS BoulLac New Goddard RUC Land
2 | Eta (Ferrier) New SAS BouLac New Goddard RUC Land
3 | Goddard New SAS BoulLac New Goddard RUC Land
4 | Milbrandt 2-mom | New SAS BoulLac New Goddard RUC Land
5 | CAMS.1 New SAS BoulLac New Goddard RUC Land
6 SBU-YLin New SAS Boulac New Goddard RUC Land
7 | WSM3 Kain-Fritsch | BoulLac New Goddard RUC Land
8 | WSM3 Grell-Freitas | BoulLac New Goddard RUC Land
9 | WSM3 Grell-3 Boulac New Goddard RUC Land
10 | WSM3 New SAS MYNN2 New Goddard RUC Land
11 | WSM3 New SAS YSU New Goddard RUC Land
12 | WSM3 New SAS uw New Goddard RUC Land

Panh gia két qua caa hiéu chinh ciia mé hinh
dua trén nhitng so sanh lugng mua ngay trung
binh lwu vuc (mién tinh D3) véi thoi gian hiéu
chinh 14 tir nam 1/1/1994 dén nim 31/12/1995

v6i 12 bo so dd tham s6 hoa (12 mo hinh) da
chon dugc thé hién & bang 2. Két qua ¢ bang 2
chi ra rang mo hinh s 1 sir dung so do tham s
hoéa qué trinh vi vat Iy WSM3 Hong, Dudhia va
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chen (2004, MWR) va so d6 tham sé hoa dbi
lou New SAS Han and Pan (2011, Wea.
Forecasting) cho két qua hé s twong quan cao
nhét cho b dir liéu toan cau trong qua khur
ERA-Interim va ERA-20C tai luu vuc muc tiéu
(mién tinh D3).

Bang 2: So sanh h¢ sé twong quan R%cia
lwong mwa ngay mé phong béi 12 moé hinh
voi dir liéu mua thwe do trung binh luu vuc

tir 1/1/1994 dén niam 31/12/1995

ERA- ERA-

STT Interim 20C CFSR
1 0.72 0.65 0.61
2 0.64 0.57 0.56
3 0.61 0.52 0.53
4 0.60 0.51 0.55
5 0.62 0.502 0.51
6 0.69 0.61 0.69
7 0.59 0.51 0.51
8 0.58 0.50 0.62
9 0.63 0.55 0.65
10 0.63 0.59 0.63
11 0.68 0.62 0.62
12 0.65 0.60 0.61

Mo hinh s 6 sir dung so d6 tham s6 hda qué
trinh vi vat 1y SBU-YLin, Lin and Colle (2011,
MWR) va so @6 tham sb hoa d6i luu New SAS
Han and Pan (2011, Wea. Forecasting) cho két
qua hé sd twong quan cao nhat ddi véi bo dir
liéu toan cau trong qua khir CFSR. Két qua higu
chinh véi so do tham s hoa vat 1y da chon cho
thy su phu hop giita gia tri mua thyc do va mo
phong.

[_kHoAHOC TNV TN
Sau khi thiét 1ap dugc céc so dd tham s6 hoa vat
1y m6 phong cho céac bo dir liéu ERA20C, ERA-
Interim va CFSR. Dé kiém tra do tin cdy va phu
hop ctia m6 hinh, tién hanh kiém dinh mot giai
doan. Hinh 3 dén 8 biéu dién su so sanh chudi dit
liu thuc do va m6 phdng theo trung binh luu vuc
1, 3, 5, 7 ngay trén toan bd luu vuc song Sai Gon
— Podng Nai trong giai doan 1986 — 1995 (10
nim). Bang cich so sanh tryc quan giita md
phong WRF tai mién tinh D3 va cac gia tri mua
thuc do theo lwong mua trung binh luu vyce 1, 3,
5,7 ngay twong tmg, két qua.

cho thiy dat yéu cau. Mic du, nhin vao biéu do
mo phong theo thoi gian cua két qua mé phong
va thuc do tai 1 s6 thoi diém dinh mua 16n cua
mua mo phong do6i khi cao hon mua thuc do,
nhung sy khac biét khong qua 16n, duong qua
trinh va xu hudng ctia mua tinh toan va thuc do
¢6 su twong doéng v4i nhau ca vé cudng do va
thoi gian xuat hién. Bang 3, 4, 5 liét ké cac gia
trj kiém tra thong ké ctia két qua mo phong cua
mo hinh WRF trong giai doan kiém dinh véi 3
b0 dir liéu ERA-Interim, ERA-20C va CFSR so
v6i dir liéu mua thue do VnGP. Nhiing so sdnh
nay cho thdy mirc d6 phu hop cua két qua mo
phong bdi mod hinh véi cac thuc do twong tng
dua trén gié tri trung binh, do 1éch chuan va hé
sO trong quan (R). Gia tri ciia hé s6 tuong quan
(R) 12 1 twong tmg véi su két hop hoan hao ctia
mod phong dugc md hinh hoa véi dir liéu thuce
do. Hé s tuong quan 16n hon 0,6 c6 thé duoc
coi la chép nhan duogc ddi véi céc khoang thoi
gian xac nhan & budc thoi gian ngay.

Bang 3: Thong s6 thong ké két qua mé phéng bing mé hinh WRF

ddi véi b dir liéu ERA-Interim giai doan 1986- 1995

Théng s6 thong ké R ERA_INTERI M N N
1 ngay 3 ngay 5 ngay 7 ngay
Mua trung binh thuc do [mm] 4.63 13.91 23.18 32.46
Mua trung binh mé phong [mm] 4.60 13.80 23.01 32.20
Do 1éch chuan ctia mua thue do [mm] 5.88 15.29 23.62 31.69
D0 léch chuan ciia mua mo phong [mm] 6.36 16.49 25.17 33.31
Hé sb tuong quan 0.67 0.77 0.82 0.85
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Bang 4: Thong s6 théng ké két qua mo phéng bing md hinh WRF

dbi véi b dit lisu ERA-20C giai doan 1986- 1995

Théng s6 théng ké ERA-20C
1 ngay 3 ngay 5 ngay 7 ngay
Mua trung binh thyc do [mm] 4.63 13.91 23.18 32.46
Mua trung binh mé phong [mm] 5.27 15.81 26.35 36.89
Do 1éch chuén caa mua thuc do [mm] 5.88 15.29 23.62 31.69
D6 léch chuan ctia mwa mo phong [mm] 6.84 17.87 27.41 36.37
Hé sb twong quan 0.63 0.74 0.79 0.82
Bang 5: Thong s6 théng ké két qua md phéng bang mé hinh WRF
ddi véi bd dir liéu CFSR giai doan 1986- 1995
N R CFSR

Thong so thong ke 1 ngay 3 ngay 5 ngay 7 ngay
Mua trung binh thyc do [mm] 4.63 13.91 23.18 32.46
Mua trung binh m6 phong [mm] 3.85 1151 19.95 28.79
D6 1éch chuan ctia mua thyc do [mm] 5.88 15.29 23.62 31.69
D0 léch chuan ciia mua mo phong [mm] 6.38 16.17 24.25 31.63
Hé s6 twong quan 0.60 0.70 0.75 0.79

2.2.3. Hiéu chinh va kiém dinh phwong phdap
thong ke véi dau vao dwroc cung cdp tir dau ra
cua mo hinh WRF (D3)

Nghién ctru str dung phuong phép hé sé khi hau dé
hi¢u chinh lugng mua ngay dugc mo phong boi
cac md hinh khi hau [16]. Pau tién, luong mua
ngay (quan tric va mo phong) dugc sap xép theo
cp tir 16n dén nho va hé s6 khi hau duoc xac dinh
cho tap hop cac ngay mua 16n vuot phan vi thir
99.5%. Cac ngay mua con lai dugc sap xép theo
chudi thoi gian va hé s6 khi hau duoc thiét 1ap cho
timg thang dua vao s lidu trung binh nhiéu nim.
Cac budc thuc hién nhu sau:

- Bugc 1: Chudi dir liéu mua ngdy mo phong va
quan tric dugc xap xép theo thir tir 16n dén bé,
sau d6 Iwa chon cap s6 liéu (md phong va quan
tric) twong wng trén phan vi thir 99.5%;

- Bué6c 2: Tinh hé s6 khi hau trung binh cho 54
cap dir liéu trén phan vi thir 99.5%;

- Budc 3: Cac cap mua co6 phan vi nho hon
99.5% s& dugc sap xép lai theo thoi gian xuit
hién va tinh gia tri trung binh thang cho toan

chudi s6 liéu. Hé s khi hau duoc tinh bang ti
s6 gitra gia tri trung binh thang quan tric va md
phong. Néu maot trong cac gia tri trung binh
thang quan trac va md phong bang 0 thi hé sb
khi hau s& lay bang O;

- Bude 4: Gia thiét cac h¢ s6 khi hau xac dinh
trong budc 2 va 3 1a ¢b dinh trong diéu kién
BDKH, cac cong thtrc dudi day dugce sir dung
dé hiéu chinh két qua mo phong mua:

P_Obsy

- A= Mod_Prej (1)
_ P_ObSI

T Omi = Mod_Pre, ; (2)

- P_FutI = a X MOd_FUt] (3)

- P_Futy,; = a;; X Mod_Fut,,; (4)

Trong do:

I: Thir ty chudi dit liéu mua ngady mo phong va
quan trac dugc xap xép theo thir tir 16n dén bé;

i: Thr tw chudi dir liéu mua ngay mo phong va quan
trac duoc xap x¢p theo thoi gian trong thang;

m: thang;
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P_Obs): Mua quan tric (mg véi thir ty I cho cac
cap dir li¢u trén phan vi thir 99.5% trong giali
doan hiéu chinh;

Mod_Pre;: Mua mo phong tg véi thir tu I cho
cac cap dir li¢u trén phan vi tha 99.5% trong
giai doan hi¢u chinh;

ou: hé s6 khi hau cho céc cap dir lidu trén phan
vi thr 99.5% trong giai doan hi€u chinh;
P_Obsm_i: gia tri mua trung binh thang quan
trac trong giai doan hi¢u chinh;

Mod_Prem_i: gia tri mua trung binh thang mé
phdng trong giai doan hi¢u chinh;

om_i: hé s6 khi hau cho thang trong nim trong
giai doan hi¢u chinh;

Mod_Futi: Mua md phong tng véi thir ty I
trong giai doan kiém dinh cho céc cdp dit licu
trén phan vi thtr 99.5%

P_Futy: Gia tri mua duoc hiéu chinh trong giai
doan kiém dinh cho cac cap dir li¢u trén phan vi

| KHOAHOC
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thr 99.5%j;

Mod_Futm_i: gia tri mua trung binh thang mo
phdng cho giai doan kiém dinh.

P_Futm i: giad tri mua trung binh thang da hi¢u
chinh cho giai doan kiém dinh

V6i bo dir liéu 30 nam tir 1981- 2010, lya chon
1981-1995 1a thoi gian hiéu chinh, 1996-2010
1a thoi gian kiém dinh dé phan tich. Két qua
hiéu chinh va kiém dinh lwong mwa dbi voi timg
bd dir liéu dugc trinh bay sau day.

% Két qua hiéu chinh va kiém dinh b$ dix
lieu ERA-Interim

Két qua hiéu chinh va kiém dinh luvong mua d6i
v6i bo dit liéu ERA-Interim dugc thé hién bang
cac gia tri thong ké nhu R?, NSE trong bang 6.
Dong thoi gia tri lvong mwa mod phong cia mod
hinh WRF sau khi hiéu chinh théng ké va dir
liéu thuc do cling dugc so sanh su tuong déng
bang d6 thi nhu hinh 4.

Bang 6: Két qua hiéu chinh va kiém dinh véi b dir liéu ERA-Interim

Hiéu chinh Ki¢m dinh

Théng sb thong ké 1 3 5 7 1 3 5 7

ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
Mua trung binh thuc do [mm] 456 | 13.7 [22.10|32.02| 477 | 143 | 238 | 33.4
Mua trung binh mé phong [mm] 4,01 |11.80)|19.77 1 28.10| 445 | 13.3 | 22.1 | 314
Do 1éch chuan cia mua thue do [mm] 5.80 | 15.20 | 23.61 | 31.66 | 6.05 | 154 | 23.6 | 315
D léch chuin ciia mua mé phong [mm] 501 [13.69|20.11|26.21| 561 | 142 | 219 | 29.6
R2 071 | 081|085 | 089 | 0.73 | 0.83 | 0.87 | 0.90
NSE 0.47 |0.651| 0.70 | 0.76 | 0.50 | 0.68 | 0.75 | 0.78

Hé sb hiéu qua mdé hinh Nash va Sutcliffe
(NSE) cho lugng mua ngay trong giai doan hi¢u
chinh dao dong tir 0.47 - 0.76 dong thoi trong
giai doan kiém dinh thi gi4 trj nay ting 1 0.5 -
0.78 theo lugng mua trung binh luu vuc 1 ngay,
3 ngay, 5 ngay, 7 ngay. Gia tri NSE nam trong
giéi han mo phong tir thda man dén tot cua tidu
chudn thyc hién mé hinh cho thay luong mua
thuc do va md phong c6 sy phu hop cao. Su
tuong quan gitra lugng mua thyc do va mo
phong duoc thé hién bai hé s6 R2. R? cho luong
mua ngay trong giai doan hiéu chinh va kiém
dinh dao dong tir 0.71 -0.90, diéu nay cho thay
c6 mot mdi twong quan tot giita gia tri mua

thuc do va mé phdng.

RV ITTRRT TV ITTITITTTY

Y

Hinh 4: Luong mwa moé phong sau khi sir dung
phirong phdp hiéu chinh thong ké va thuc
do trong giai doan kiém dinh cho bé dir liéu
ERA-Interim
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< Két qua hiéu chinh va kiém dinh b dir
litu ERA-20C

Két qua hiéu chinh va kiém dinh lwong mua ddi
v6i bo dir liéu ERA-20C dugc thé hién bang cac

gia tri théng ké nhu R?% NSE trong bang 7.
Dong thoi gia tri lwong mua md phong clia md
hinh WRF sau khi hiéu chinh théng ké va dit
liéu thuc do cling dugc so sanh sy tuong déng
bang d6 thi nhu hinh 5.

Bang 7: Két qua hiéu chinh va kiém dinh véi b dir liéu ERA-20C

Hiéu chinh Kiém dinh
Théng s6 thong ké 1 3 5 7 1 3 5 7

ngay | ngay | ngay | hgay | ngay | ngay | ngay | ngay
Mua trung binh thyc do [mm] 456 | 13.7 | 2210|3202 | 477 | 143 | 23.8 | 334
Mua trung binh mé phong [mm] 401 |12.11|20.11|28.77 | 4.15 | 125 | 185 | 28.7
D6 léch chuan ciia mua thye do [mm] 5.80 | 15.20 | 23.61 | 31.66 | 6.05 | 15.4 | 23.6 | 315
Do 1éch chudn cua mua mo phong [mm] | 5.51 | 12,59 | 19.87 | 26.11 | 4.35 | 11.5 | 183 | 25.7
R? 0.65 | 079 | 0.83 | 0.86 | 0.65 | 0.78 | 0.79 | 0.83
NSE 0.40 | 0.57 | 0.66 | 0.71 | 0.42 | 0.56 | 0.61 | 0.65

Hé s6 NSE cho luong mua ngay trong giai
doan hiéu chinh dao dong tir 0.40 — 0.71 dong
thoi trong giai doan kiém dinh thi gia tri 1a
0.42 - 0.65 theo lwgng mua trung binh luu vuc
1 ngay, 3 ngay, 5 ngay, 7 ngay. Gia tri NSE
thap hon so véi bo dir licu ERA-Interim tuy
nhién van nam trong giéi han moé phong thoa
man cla tiéu chuan thuc hién mo hinh cho
thay luong mua thuc do va md phong cé su
phu hop. R? cho luong mua ngay trong giai
doan hiéu chinh va kiém dinh dao dong tu
0.65 -0.83, dicu nay cho thiay c6 mot mdi

twong quan tot giira gia tri mua thuc do va mo
phong.

% Két qua hiéu chinh va kiém dinh b$ dix
ligu CFSR

Két qua hi¢u chinh va kiém dinh luong mua dbi
v6i bo dir liéu CFSR dugc thé hién bang cac gia
tri thong ké nhu R?, NSE trong bang 8. Dong
thot gid tri lugng mua mo phong ctia mo hinh
WRF sau khi hiéu chinh thng ké va dir liéu
thuc do cling dugc so sanh sy twong déng bé“mg
dd thi nhu hinh 9.

Bang 8: Két qua hi¢u chinh va kiém dinh véi b dir liéu CFSR

Hiéu chinh Kiém dinh
Théng sb théng ké 1 3 5 7 1 3 5 7

ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
Mua trung binh thuc do [mm] 456 | 13.7 | 2210|3202 477 | 143 | 23.8 | 334
Mua trung binh mé phong [mm] 3.81 | 11.61 | 17.88| 2542 | 3.79 | 11.4 | 19.1 | 27.0
Do 1éch chuan ciia mua thyc do [mm] 5.80 | 15.20 | 23.61 | 31.66 | 6.05 | 154 | 23.6 | 315
D9 léch chuin cia mua md phong [mm] | 4.88 | 12.49 | 19.22 | 26.71 | 4.89 | 115 | 18.8 | 24.8
R? 0.64 | 0.76 | 0.80 | 0.83 | 0.68 | 0.79 | 0.84 | 0.88
NSE 033 | 052 | 059 | 0.63 | 042 | 0.57 | 0.64 | 0.70
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Hinh 5: Lwong mwa mo phong sau khi su dung
phuong phdp hiéu chinh thong ké va thiee do trong
giai dogn kiém dinh cho bé dit liéu ERA-20C

-
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Hinh 6: Luwong mua mo phong sau khi svr dung
phuong phdp hiéu chinh thong ké va thc do
trong giai doan kiém dinh cho bé dit liéu CFSR

Heé s6 NSE cho luong mua ngay trong giai doan
hiéu chinh dao dong tir ~ 0.63 dong thoi trong
giai doan kiém dinh thi gia tri la ~0.67 theo
lugng mua trung binh luu vuc, 7 ngay. Gié tri
NSE thap hon so v&i bo dit liéu ERA-Interim tuy
nhién van nam trong giéi han mo phong thoa
mén cta tiéu chuan thuc hién mé hinh cho théy
lugng mua thuc do va mo phong c6 su phu hop.
R? cho lugng mua ngly trong giai doan hiéu
chinh va kiém dinh dao dong tir 0.64 -0.88, diéu
nay cho thdy c6 mot méi twong quan tot giita gia
tri mua thyc do va mo phdng.

Cac chi s6 théng keé tir bang 6 t6i 8 cho thay
két qua hiéu chinh va kiém dinh sau khi &p
dung phuong phéap théng ké cho thidy ERA-
Interim van 1 bo dit liéu cho két qua t6t nhat
theo trung binh luu vuc. Pac bi¢t vdi luong
mua trung binh 7 ngay hé s tuong quan R?
=0.90 va NSE = 0.78 nam trong gidi han mo
phong rat tot cia tidu chuin thyc hién mo
hinh.
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3. KET LUAN VA KIEN NGHI

Bai bdo “M6 hinh hoa mua d6 phan giai cao két
hop gitra m6 hinh dong luc khi twong va phuong
phap théng ké: ap dung cho luu vuc séng Sai Gon
—Pdng Nai” trinh bay mot sé két qua:

ba 4p dung thanh cong phuong phap mé hinh
WRF va két hop voi phuong phap hiéu chinh
thong ké dé mo phong mua toi do phan giai 9km
tir ba bo dit lidu toan cau trong qua khir: ERA-
20C, ERA-Interim, va CFSR cho luu vuc song
Sai Gon —Pong Nai. Két qua thu nhan duoc 13 bd
s6 liéu mua 30 ndm tr ndm 1981 — 2010 trén toan
luu vuc séng Sai Gon — Pong Nai. Két qua tinh
toan mo phong ca 03 ba bd dir liéu c6 do tin cay
tot va dat cac chi tiéu thong ké. Trong d6 néu tinh
theo trung binh Iuu vuc thi by dir liéu ERA-
Interim (dac biét 1a lugng mua trung binh 7 ngay
theo Iuu vuc) cho két qua tot nhat. Cac két qua
ctia nghién ctru ndy dé xuat mot phuong phép két
hop gitta m6 hinh s6 tri va thong ké ding lam
tham khao cho cic nha quan ly, khoa hoc trong
nghién ctru d§ chinh xéc trong cac mo6 phong khi
tuong, qua do s€ nang cao do tin cdy cho cac budc
tinh toan mo phong tiép theo nhu mo hinh thiy
van luu vye, ciing nhu 1ap cac ké hoach thich Gng
va ung pho thién tai 1 lut, quan ly tai nguyén
nudc luu vuce song.

Két qua tinh toan ctia nghién ctru méi chi ding
lai & muc chi tiét hoa dén 6 ludi 9km do d6 van
con chua phan anh hét tac dong cua diéu kién
dia hinh dén hinh thanh ché d6 mua. Chinh vi
thé hudng phat trién tiép theo xdy dung mé hinh
chi tiét héa & mirc do chi tiét hon véi budc ludi
6km, 3km. Két qua cua nghién ctru ciing c6 thé
ap dung tht nghiém & mot sb luu vue tuong tu.
LOI CAM ON

Nghién clru nay dugc tai trg boi S& Khoa hoc
va Cong ngh¢ Tp.HCM va dugc thuc hién boi
Vién Khoa hoc va Cong nghé tinh toan (ICST)
thong qua Hop ddng thyc hién nhiém vu khoa
hoc va cong nghé sé 16/2020/HD-QPTKHCN
ngay 22 thang 04 nam 2020.
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