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TAP CHI KHI TUQONG THUY VAN
SO 699 - 03/2019

MUC LUC
Bai bao khoa hoc

Du Pirc Tién, Hoang Dirc Cwong, Mai Khanh
Hung, Hoang Phuic Lam: Panh gia tac dong cua
viéc su dung tham s6 hoa ddi luu trong du bao dot
mua 16n thang 7 nam 2015 trén khu vue Bic Bo bang
moO hinh phén gidi cao

P6 Pirc Thing, Tran Hong Thai, Vo Vin Hoa:
Danh gia thuc trang va du tinh kha ndng xam nhap
man cho khu vuc ven bién Tinh Thai Binh

Tran Thi Kim, Bui Hong Son, Nguyén Thi Bay,
Phung Thi My Diém, Nguyén Ky Phung: Nghién
ctru tinh toan lan truyén man trén séng Sai Gon bang
phuong phép sb

Nguyén Ngoc Hoa, Ngo Lé An, Poan Quang Tri,
Tran Tho Pat, Ping Thanh Mai: Nghién ciru
phuong phap du bao va canh bao han khi tugng thuy
van ap dung cho khu vuc Tinh DBak Lak, Tay Nguyén

Du Pirc Tién, Hoang Pirc Cwong, Mai Khanh
Hung, Hoang Phuc Lam: Vai trd cia sai s6 mo
hinh trong bai toan ddng hoa sb lidu dya trén
phuong phap bién phan: thir nghiém véi mé hinh
phan gidi cao WRF-ARW va du bao mua lon trong
trén khu vuc Béc Bo

Vii Anh Tuén, Vii Thanh Hing, Trinh Hoang
Duong: Dic diém va xu thé bién ddi han khsi twong
o0 Tay Nguyén

Lé Thi Thwong: Nghién ctu tinh toan phan viung
han - min ving Pdng Béng ven bién song Ma trong
diéu kién bién doi khi hau

Théong diép ciia Ngai Tong thu ky To chirc Khi
tuwong thé gidi

Tong két tinh hinh khi twong thiiy vin

Tom tat tinh hinh khi twong, khi twong nong nghiép
va thuy van thang 02 ndm 2019 - Trung tam Du bao
khi twgng thiy van Trung wong va Vién Khoa hoc
Khi twong Thity vin va Bién d6i khi hau



BAI BAO KHOA HQC

PANH GIA TAC PONG CUA VIEC SU DUNG THAM SO
HOA POI LUU TRONG DU BAO PQOT MUA LON THANG
7 NAM 2015 TREN KHU VU'C BAC BO BANG MO HINH
PHAN GIAI CAO

Du Pirc Tién', Hoang Pirc Cuong', Mai Khanh Hung!, Hoang Phiic LAm'

Tém tat: Bai bdo trinh bay thir nghiém diw bdo dot mua 16m ki luc trén khu vue Bdc B6 thang 7
nam 2015 bcfng mé hinh WRF-ARW véi diéu kién bién tir mo hinh toan cau GFS (My). Viéc ha quy
mé thuee hién thong qua thiét Idp hai lwdi tinh 15 km va 5 km cho mé hinh WRF-ARW va dy bdo dén
han 72h. Hai lop thu nghiém da duoc thuc hién gém co sur dung (CPS) va khong su dung tham $6
héa d@oi luu (noCPS) trén ludi tinh phan gidi cao 5 km. Ung véi méi dw bdo, 32 trwong hop gom cdc
cu hinh khéc nhau dwoc thiét lap dé loai trir truong hop két qud phu thuéc vao mot cdu hinh vt ly
cu thé ciia mé hinh WRF-ARW. Cdc két qua déanh gid cho thdy ¢ han di bdo 24h tai cdc ngueong mira
[om (50mm/24h va 100mm/24h) viéc su dung cac so do tham s6 héa (CPS) cho két qua tot hon so
véi viée khong sir dung tham sé héa doi lwu (noCPS) trén luéi tinh phdn gidi cao Skm. Tuy nhién ¢
cac han 48h va 72h, khi khong sur dung tham $6 héa doi luu hay qua trinh doi lvu dwoc giai mot cach
twong minh trong mo hinh (explicit) cho phép tang dwoc ki nang dw bao hon khi thu nghiém dw bao

muwea I6m cho dot mua I6m trén khu viee Bdc Bé.

Tir khoa: Dy bdo muwa I6n Bac Bd, mé hinh WRF-ARW, tham sé héa vit 1y doi heu.

Ban Bién tép nhan bai: 08/12/2018 Ngay phan bién xong: 27/01/2019 Ngay dang bai: 25/03/2019

1. Mé dau

Phuong phap s6 tri (NWP- Numerical
Weather Prediction) hoac phuong phap dong luc
sir dung phuong phap s giai xp xi cac phuong
trinh toan, Iy mé phong cac qua trinh chuyén
dong trong khi quyén (hé phwong trinh nhiét
dong luc Navie-Stoke). Véi nang lyc tinh toan
dugc phat trién vuot bac trong 5 - 10 nam tro lai
day d cho phép ha quy mo tinh toan xudng quy
mé dbi luu (convective scale) véi do phan giai
ngang tir 500 m dén 2 km (cac mé hinh ¢ do
phan giai nay con dugc goi la cdc mo hinh khong
sir dung tham s hoa ddi luu). Trong cac mo hinh
nay, cac so dd tham sb hoa dbi luu duoc loai bo
bang viéc bo sung cac phuong trinh bao toan 4m
cho cac bién giang thuy ¢ dang ran, long... va
do d6 cho phép tinh toan dugc ca cac qua trinh
binh luu d6i voi cac dang giang thuy nay [3]. Khi
do céc bién du bao mua gﬁn nhu dugce xem la

Trung tam D bdo khi twong thity vin quoc gia
Email: duductien(@gmail.com

bién chuan doan (prognostics). Mic du vé mit
ly thuyét va thuc hanh, viéc giai hién (explicit)
duoc cac bién du bao mua s& 6 tinh vu viét hon
so v6i viéc tham sd hoa cac qua trinh dudi ludi
(sub-grid) ma mo hinh c6 thé mo phong/du béo
dugc, tuy nhién van nhidu cong trinh cho thiy
cac tham s6 hoa ddc biét 1a tham s6 hoa ddi luu
van 6 vai trd va hidu qua nhat dinh ngay ca ¢ do
phan giai dudi 5 km [4].

Vi van dé néu trén, nghién ctru s& trinh bay
thir nghiém viéc c6 va khong c6 su dung tham
s6 hoa ddi Iuu trén ludi tinh phan giai cao (Skm)
bang md hinh WRF-ARW (My¥) trong bai toan
du bao mua 16n cho dot mua 16n trén khu vuc
Bic BO. Muc 2 ctia bai béo 14 thiét ké thir nghiém
bao gém gidi thiéu mo hinh du bao, s6 lidu diéu
kién bién, truong hop thir nghiém, s6 liéu quan
trac va phuong phap danh gia. Nhitng phén tich
két qua duoc dua ra trong phin 3 cuia bai béo va
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mot s6 két luan chinh duoc téng két trong
phan 4.

2. Thiét ké thi nghiém

2.1. M6 hinh sé tri khu viec WRF-ARW

Trong nghién ciru str dung hé théng mé hinh
khu vuc WRF véi nhan dong luc ARW phién ban
3.9.1.1 do Trung tdm dy bao mdi trudng qudc
gia My (NCEP) phat trién (goi tdt la WRF-
ARW). Pay 1a hé théng mo hinh khu vuc duge
ap dung trong nghién ctru va nghi¢p vu véi cac
ung dung da dang tor mé phong ly tuong xody,
song nti dén ap dung cac bai toan du bao thoi
tiét hodc cac diéu kién thoi tiét nguy hiém nhu
mua, bao/xody thudn nhi¢t déi va dugc cong
ddng khoa hoc hd tro va phat trién. M6 hinh
WRF-ARW ciing dugc thtr nghiém va ap dung
trong nghiép vu tai Viét Nam trong céc linh vuc
du bao thoi tiét va du béo bao. Chi tiét hon vé
mo hinh WRF-ARW c6 thé tham khéo trong [5].
Mot trong nhitng ddc tinh quan trong cua hé
théng WRF-ARW 1a cung cap mot s6 luong tiy
chon cac thuat toan sai phan, cac so dd vat ly va
cac phuong phap dong hoa sb liéu dugc phat
trién boi cong dong khoa hoc 6 uy tin, cho phép
cac nha ung dung lya chon dugc cac tuy bién
phu hop vé6i khu vuc dia phuong va dbi tugng
can nghién ciru. M6 hinh WRF-ARW dugc
nghién ctru va ap dung phd bién tai Viét Nam
nhitng nim vira qua, cac cong trinh dién hinh c6
thé ké dén gém trong nghién ctru du bao thoi tiét
va bio [1] hay trong viéc ap dung va du bao t6
hop [2]. ,

Thur nghiém thiét 1ap hai ludi tinh 15km va
5km cho mé hinh WRF-ARW, sb 41 muc théng
ding va du bao dén han 72h, minh hoa 2 mién
tinh dugc dua ra trong hinh 1. Lya chon vat 1y
cho mo6 hinh WRF-ARW duya trén viéc thay doi
gom (a) so do Kain-Fritsch (KF) hoidc Betts-
Miller-Janjic (BMJ) cho tham sé hoa dbi luu (cu-

TAP CHi KHi TUQNG THUY VAN

mulus parameterization scheme-CPS); (b) so d6
btrc xa song ngan s Goddard hodc Dudhia; (d) so
d6 tham sb héa 16p bién cua Yonsei University
(YSU) hoac Mellor-Yamada-Janjic (MY]J) va (e)
cac so dd vi vat Iy may tir don gian dén phirc tap
gdm so do Lin, WSM3, WSM5 dén WSM6
(khép kin 6 bac). Dya trén viéc td hop cac luya
chon nay c6 thé tao ra t6i da gém 32 cAu hinh vat
1y khac nhau va dugc chi tiét trong bang 1. Luu
y thém & day dbi voi so do 16p bién MY thi so
dd rdi bé mat s& duge dat 1a so do Janjic Eta so
v6i so @6 khép kin roi dua trén gia thiét cua
Monin-Obukhov.

Nhu vay, tmg v6i 32 cdu hinh khéc nhau s& co
2 thir nghiém duoc thiét 1ap gdm gitr so d6 tham
s6 hoa ddi luu & ca hai mién tinh 15km va 5km,
ki hiéu 1a 16p thir nghiém CPS. Thu nghiém thr
hai gém viéc chi giit tham sé hoa d6i lwu & mién
tinh 15km va tit so d6 ddi luu & mién tinh Skm,
ki hiéu 1a 16p thir nghiém nay 1a noCPS. Khi do
ta s€ khdo sat dugc anh hudng cua vi¢c khong
st dung tham s héa ddi luu ¢ do phan giai cao
ma van xem xét dugce véi cac so dd vat ly da
dang khac nhau ¢ mién tinh 15km. Ung véi mdi
du béo sé& thyc hién 32 cdu hinh vat 1y (Bang 1)
va voi hai lya chon c6 va khong st dung CPS &
d6 phan giai Skm, nhu vay 1 6p du bao s& gdm
64 thtr nghiém dy bao.

2.2. S6 li¢u diéu kién bién

Nghién ctru st dung du bao tir mo6 hinh toan
cau GFS (My) lam diéu kién ban dau va diéu
kién bién cho m6é hinh WRF-ARW, dugc cung

' dia  chi

cap 1
http://www.nco.ncep.noaa.gov/pmb/products/gfs

thong qua sau:
/. S6 lidu GFS c6 d6 phan giai ngang 1a 55km
v6i sé muc ap sudt thing dung cia mé hinh
GFS 14 26 va duoc cip nhat 3 tiéng mot cho mo

hinh WRF-ARW.
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Bang 1. Cau hinh vét Iy va ky hiéu cho cdc thie nghiém khdc nhau cho mé hinh WRF-RW

Ki hiéu thur nghiém So db vi vat Iy Birc xa song ngin Lép bién Pbi luu
BMJ-Lin-Duh-MYJ Lin Duhia MYJ BMJ
BMJ-Lin-Duh-YSU Lin Duhia YSU BMJ
BMJ-Lin-God-MY]J Lin Goddard MY] BMJ
BMJ-Lin-God-YSU Lin Goddard YSU BMJ

BMJ-WSM3-Duh-MYJ WSM3 Duhia MYJ BMJ
BMJ-WSM3-Duh-YSU WSM3 Duhia YSU BMJ
BMJ-WSM3-God-MYJ WSM3 Goddard MYJ BMJ
BMJ-WSM3-God-YSU WSM3 Goddard YSU BMJ
BMJ-WSM5-Duh-MYJ WSM5 Duhia MYJ BMJ
BMJ-WSM5-Duh-YSU WSM5 Duhia YSU BMJ
BMJ-WSM5-God-MYJ WSM5 Duhia MYJ BMJ
BMJ-WSM5-God-YSU WSM5 Goddard YSU BMJ
BMJ-WSM6-Duh-MYJ WSM6 Duhia MYJ BMJ
BMJ-WSM6-Duh-YSU WSM6 Duhia YSU BMJ
BMJ-WSM6-God-MYJ WSM6 Goddard MYJ BMJ
BMJ-WSM6-God-YSU WSM6 Goddard YSU BMJ
KF-Lin-Duh-MYJ Lin Duhia MYJ KF
KF-Lin-Duh-YSU Lin Duhia YSU KF
KF-Lin-God-MYJ Lin Goddard MYJ KF
KF-Lin-God-YSU Lin Goddard YSU KF
KF-WSM3-Duh-MYJ WSM3 Duhia MYJ KF
KF-WSM3-Duh-YSU WSM3 Duhia YSU KF
KF-WSM3-God-MYJ WSM3 Goddard MYJ KF
KF-WSM3-God-YSU WSM3 Goddard YSU KF
KF-WSM5-Duh-MYJ WSM5 Duhia MYJ KF
KF-WSM5-Duh-YSU WSM5 Duhia YSU KF
KF-WSM5-God-MYJ WSM5 Goddard MYJ KF
KF-WSM5-God-YSU WSM5 Goddard YSU KF
KF-WSM6-Duh-MYJ WSM6 Duhia MYJ KF
KF-WSM6-Duh-YSU WSM6 Duhia YSU KF
KF-WSM6-God-MYJ WSM6 Goddard MYJ KF
KF-WSM6-God-YSU WSM6 Goddard YSU KF
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Wotnl Freciptation (mm)
v 1

Hinh 1. Minh hoa 2 mién tinh: (a) 15 km va (b) 5 km trong thir nghiém diw bdo mua I6m trén khu
vuc Bac Bo

TAP CHI KHi TUQONG THUY VAN
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2.3. 86 ligu quan tric

Thir nghiém thyc hién du bao lién quan dén
dot mua 16n ki luc trén khu vuc Bic Bo do su
hoat dong cua ranh thap trén cao két hop véi
ving thip ton tai trén Vinh Bac B vao thang 7

nam 2015 tir ngay 25/7/2015 dén 01/8/2015 va
thyc hién du bao tai cac gio 00z. Chi tiét s lidu
quan tric tai cic tram st dung trong danh gia
trén khu vue Bic BO duoc dua ra trong Bang 2.

Bang 2. Danh sach cdac tram trén khu vuc Bdc Bo dé danh gia két qua dy bdo

t?:fn Tén tram t?:?n Tén tram Ma tram Trl;?:n Ma tram Tén Tram Ma tram Tén Tram
48/01 Muong Te 48800 Lai Chau 48/59 Chi Linh 48/29 Pho Rang 48820 Ha Noi
48/02 Sin Ho 48802 Sa Pa 48/60 Uong Bi 48/30 Bac Ha 48821 Phu Ly
48/03 Tam Duong 48803 Lao Cai 48/61 Kim Boi 48/31 Hoang Su Phi 48822 Hung Yen
48/05 Muong La 48805 Ha Giang 48/63 Chi Ne 48/32 Bac Me 48823 Nam Dinh
48/06 Than Uyen 48806 Son La 48/64 Lac Son 48/33 Bao Lac 48824 Ninh Binh
48/07 Quynh Nhai 48807 That Khe 48/65 P}i l(l;g 48/34 Bac Quang 48826 Phu Lien
48/08  Mu Cang Chai 48808 Cao Bang 48/67 Yen Dinh 48/35 Luc Yen 48827 Hai Duong
48/09 Tuan Giao 48809 Bac Giang 48/68 Sam Son 48/36 Ham Yen 48828 Hon Dau
48/10 Pha Din 48/81 Hon Ngu 48/69 Th}iiing 48/37 Chiem Hoa 48829 Van Ly
48/14 Van Chan 48810 Bac Can 48/70 )I(\T;l 48/39 Cho Ra 48830 Lang Son
48/16 Song Ma 48811  Dien Bien Phu 48/72 Tinh Gia 48/40 Nguyen Binh 48831 Thai Nguyen
48117 Co Noi 48812 Tuyen Quang 48/74 g;iyu 48/42 Ngan Son 48832 Nho Quan
48/18 Yen Chau 48813 Viet Tri 48/75 Quy Hop 48/43 Trung Khanh 48833 Bai Chay
48/19 Bac Yen 48814 Vinh Yen 48/76 Tay Hieu 48/44 Dinh Hoa 48834 Co To
48120 Phu Yen 48815 Yen Bai 48/77 Qﬂylﬁh 48/47 Bac Son 48835 Thai Binh
48/23 Minh Dai 48817 Son Tay 48/79 Cigﬁg 48/48 Huu Lung 48836 Cua Ong
48/25 Moc Chau 48818 Hoa Binh 48/80 Ll]l)o(;g 48/49 Dinh Lap 48837 Tien Yen
48/26 Mai Chau 48/82 Huong Son 48/51 Phu Ho 48/50 Quang Ha 48838 Mong Cai

2.4 Phwong phap danh gia

Dé danh gia k§ nang du bao xay ra mua 16n
chung t6i st dung chi sb ki niang TS (Threat
Score). Trong bang 3 1a bang phan loai (Contin-
gency table) theo hi¢n tugng du bdo (¢ day la
mua voi cac nguong danh gia cu thé, vi du >
25mm/24h tai timg tram quan tric).

Bdng 3. Bang phan logi tan xudt cho bién

dw bao dang nhi phan
Quan tric
Cé Khong

. Co A B
Dubdo 1 one C D

Khi d6 chi s6 ki nang:

A
S=——— (1)
A+B+C

TAP CHi KHi TUQNG THUY VAN

TS c6 gia tri cang 16n (tién dén 1) thi dy béao
cang c6 ki nang, c6 gia tri thap ung voi mo hinh
¢6 ki nang thip. Pay 1a chi s6 ki ning duoc st
dung pho bién khi danh gia két qua trén khong
gian tram quan tric. Mua dy bao tir mé hinh sé&
duogc ndi suy theo phuong phap diém luéi gan
nhat voi tram dé dua két qua vé tram quan tréc.

3. Panh gia két qua

Két qua tinh toan chi s6 ki nang TS tinh cho
32 thir nghiém trong d6 ddng thoi giit cac tham
s6 hoa d6i lwu (CPS) ¢ hai mién tinh 15 km va
5km va chi gitr & mién tinh 15 km duoc dua ra
chi tiét trong bang 4 cho hai ngudng 25mm/24h
va 50mm/24h. Luu y rang két qua cudi ciing chi
danh gia trén mién tinh 5 km. MAu tinh toan ra
chi s6 TS tmg v6i mdi trudng hop 13 896. Trung

@
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binh gia tri ki nang TS & han 24h, 48h va 72h:
d6i v6i nguong 25mm/24h ~ 0.33, ngudng

Bdng 4. Chi 56 ki nang TS tinh cho 32 thir nghiém
(CPS) 6 hai mién tinh 15km va Skm va chi gii ¢

BAI BAO KHOA HQC

50mm/24h ~ 0.2, ¢ ngudng cao hon 100mm/24h
chi s6 ki nang giam manh ~ 0.1.

trong d6 dong thoi gitk cac tham sé héa doi heu
mién tinh 15km & cdc han dw bdo 24h, 48h va

72h cho hai nguong danh gia 25m/24h va 48mm/24h

25mm/24h

50mm/24h

24h FT 48h FT 72h FT 24h FT 48h FT 72h FT

CPS noCPS CPS noCPS CPS

noCPS CPS noCPS CPS noCPS CPS noCPS

BMJ-Lin-Duh-MYJ 0.19 0.28 0.22 0.25 0.28
BMJ-Lin-Duh-YSU  0.23 0.27 0.25 0.26 0.26
BMJ-Lin-God-MYJ  0.27 0.31 0.31 0.30 0.30
BMJ-Lin-God-YSU 0.29 0.30 0.30 0.33 0.28
BMJ-WSM3-Duh-MYJ 0.21 0.33 0.30 030 031
BMJ-WSM3-Duh-YSU 0.24 0.26 0.29 0.35 0.33
BMJ-WSM3-God-MYJ 031 0.36 0.36 0.35 0.32
BMIJ-WSM3-God-YSU  0.31 0.36 0.32 0.40 032
BMJ-WSM5-Duh-MYJ  0.20 0.32 0.29 0.31 0.30
BMJ-WSMS5-Duh-YSU 0.22 0.28 0.31 0.35 0.33
BMJ-WSM5-God-MYJ  0.27 0.35 0.32 036 031
BMJ-WSM5-God-YSU  0.30 0.34 0.30 0.34 0.29
BMJ-WSM6-Duh-MYJ  0.22 0.35 0.28 030 025
BMJ-WSM6-Duh-YSU 0.25 0.32 0.29 036 032
BMJ-WSM6-God-MYJ 0.32 0.36 0.32 037 028
BMJ-WSM6-God-YSU  0.30 0.37 0.36 0.34 0.26
KF-Lin-Duh-MYJ  0.36 0.31 0.27 0.25 0.27
KF-Lin-Duh-YSU 0.38 0.33 0.31 0.25 0.30
KF-Lin-God-MYJ 0.35 0.33 0.33 0.33 0.34
KF-Lin-God-YSU  0.39 0.34 0.33 0.30  0.36
KF-WSM3-Duh-MYJ  0.36 0.37 0.30 0.34 0.35
KF-WSM3-Duh-YSU 0.38 0.35 0.37 034 037
KF-WSM3-God-MYJ 0.43 0.38 0.30 0.33 0.34
KF-WSM3-God-YSU 0.41 0.38 0.34 037 036
KF-WSM5-Duh-MYJ  0.39 0.37 0.33 0.31 0.33
KF-WSM5-Duh-YSU 0.39 0.35 0.38 0.30  0.36
KF-WSM5-God-MYJ  0.43 0.37 0.32 039 034
KF-WSMS5-God-YSU 0.43 0.38 0.37 0.35 0.35
KF-WSM6-Duh-MYJ  0.39 0.37 0.35 037 033
KF-WSM6-Duh-YSU 0.41 0.35 0.37 0.37 0.36
KF-WSM6-God-MYJ  0.43 0.38 0.36 036 033
KF-WSM6-God-YSU 0.42 0.38 0.40 036 038

0.27 0.09 0.12 0.12 0.19 0.17 0.19
0.29 0.11 0.12 0.18 0.17 0.19 0.20
0.26 0.16 0.16 0.15 0.18 0.18 0.17
0.30 0.15 0.15 0.16 0.21 0.16 0.22
0.38 0.12 0.18 0.15 0.17 0.20 0.21
0.34 0.12 0.15 0.15 0.22 0.20 0.19
0.34 0.16 0.18 0.22 0.22 0.17 0.23
0.39 0.15 0.21 0.19 0.21 0.20 0.26
0.34 0.13 0.18 0.15 0.19 0.23 0.23
0.34 0.14 0.16 0.21 0.20 0.22 0.21
0.38 0.12 0.16 0.23 0.20 0.20 0.25
0.34 0.16 0.17 0.22 0.21 0.16 0.24
0.33 0.16 0.19 0.15 0.22 0.16 0.19
0.36 0.15 0.16 0.18 0.22 0.22 0.19
0.36 0.20 0.21 0.18 0.23 0.15 0.22
0.35 0.21 0.22 0.20 0.17 0.14 0.26
0.27 0.21 0.14 0.17 0.14 0.15 0.21
0.30 0.22 0.17 0.18 0.16 0.18 0.20
0.35 0.20 0.17 0.18 0.21 0.20 0.24
0.36 0.23 0.18 0.22 0.18 0.21 0.21
0.31 0.24 0.21 0.18 0.22 0.20 0.25
0.33 0.24 0.17 0.24 0.21 0.28 0.24
0.29 0.28 0.21 0.20 0.22 0.17 0.18
0.36 0.26 0.22 0.23 0.22 0.24 0.27
0.30 0.26 0.16 0.21 0.23 0.19 0.19
0.34 0.22 0.20 0.25 0.25 0.26 0.24
0.29 0.29 0.22 0.21 0.29 0.18 0.21
0.35 0.29 0.22 0.24 0.25 0.25 0.26
0.33 0.26 0.19 0.27 0.23 0.15 0.22
0.33 0.28 0.19 0.30 0.23 0.26 0.23
0.37 0.31 0.24 0.26 0.25 0.17 0.21
0.33 0.27 0.22 0.27 0.26 0.22 0.26

Trong hinh 2 minh hoa du6i dang biéu do cho
chi s ki nang TS trén toan bd khu vuc Bic Bo &
ngudng trén 25mm/24h (hinh a), ngudng
50mm/24h (hinh b, ngudng 100mm/24h (hinh c)
tai 3 han du bao 24h, 48h va 72h cho hai 16p thi
nghiém c6 ding tham sé hoa ddi luu & mién tinh

5km (CPS) va khong sir dung (noCPS). DBi voi
han du bao 24h, cac 16p thir nghiém noCPS cho
thidy ki ning hau nhu thdp hon CPS tai céc
ngudng mua danh gid khac nhau. Tai han dy bao
dai hon (48h va 72h), véi ngudng mua >
25mm/24h sy khac biét gitta CPS va noCPS la
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khong dang ké (hinh 2.a). Tuy nhién Gng voi cac
han du bao 48h va 72h nay, ¢ ngudng mua l6n
hon (50mm va 100mm), ki nang cua noCPS tang
kha rd rét so voi CPS. Két qua nay kha tuong
dong v6i nghién ctru cta Gilliland va cong su [4]
nhu da d& cap dén trong phan 1 trong d6 ¢ han
du bao ng’fm, cac so do tham sb hoa ddi luu co
thé gitip mo hinh giam thoi gian thich tmg (spin-
up) qua dé c6 thé ting chat luong nim bt cac
hién tuong ddi luu & han ngén, tuy nhién ¢ han
du bao dai hon, viéc cac hé théng ddi luu o to
chttc quy mé vira hay dbi luu sdu phat trién
manh thi sit dung mé hinh quy mé ddi luu va
khong str dung tham sb hoa s& ¢6 wu thé 13 rét.

(a)

Két qua nay c6 thé thay rd trong hinh 2d tmg véi
cac gid tri trung binh TS duogc tich tach biét cho
céc thir nghiém st dung d6i luu BMJ (BMIJ-
MEAN) va stt dung KF (KF-MEAN) tuong Ging
v6i hai 16p thtr nghiém CPS va noCPS. Bén canh
d6, mot dénh gia vé trung binh t6 hop don gian
tir 32 du bao khac nhau nay cling dugc thuc hién,
ki hiéu 1a ENS-MEAN tai hinh 2 ciing cho thdy
r0 su cai thién khi khong st dung CPS ¢ cac
ngudng mua 16n va han sau 24h. Néu so sanh
riéng gitra BMJ va KF thi hau hét viéc khong sir
dung CPS & céc 16p thir nghiém BMJ déu giam
duoc sai s6 di kha 3.

(b)
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Hinh 2. Biéu do minh hoa chi sé ki nang TS trén toan bo khu viee Bdc BY & nguong trén
25mm/24h (a) nguong 50mm/24h; (b) nguong 100mm/24h; (c) tai 3 han dw bao 24h, 48h va 72h
cho hai I6p thir nghiém c6 ding tham sé héa déi luu & mién tinh Skm (CPS) va khéng sir dung
(noCPS). Hinh d la gid tri trung binh TS iing véi cdc thir nghiém sir dung doi leu BMJ (BMJ-
MEAN) va sw dung KF (KF-MEAN)

Minh hoa chi tiét hon vé su khac biét giita
CPS va noCPS dugc dua ra trong hinh 3 cho
théy ¢ han du bao 24h, viéc khong str dung CPS
cho phép giam sai s6 rd rét & khu vuc Pong
Béng Bic B9, tuy nhién nguoc lai noCPS dy béao
kha khéng trén khu vuc Bong Bic. O han du bao
48h, ca hai truong hop déu khong thé nim bat

TAP CHi KHi TUQNG THUY VAN

duoc mua rat 1on xay ra ¢ khu vuc Dong Bic do
vung thip dugc du bao 1éch kha nhiéu ra Vinh
Bic B9, tuy nhién ¢ han 48h cac tht nghi¢m
noCPS tiép tuc cho phép giam du bao khong &
cac vung con lai mot cach ro rét (Hinh 4, hang
b). O han du bao 72h, hai diém mua chinh lién
quan dén khu vuc Moéng Cai va Hai Phong, cac
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thir nghiém noCPS cho phép thé hién t6t tam
mua khu vue Hai Phong so véi thir nghiém CPS.
O han du bao nay, khu vuc phia Tay Bic duoc
du béo tét hop trong noCPS so véi CPS (Hinh
4, hang c). Phan tich tong thé thém ddi véi du

Mua quan tréc

24 howes Actwmbeied Maistull

(¢) Dy bio 72h (b) Dy béo 48h (a) Dy bio 24h

(d) D béo tich liy 72h

KF-WSM6-God-YSU

BAI BAO KHOA HQC

bao mua tich lity 72h (Hinh 4, hang d) cho thay
ving mua 16n khu vuc phia Dong Bic da duoc
mo rong hon trong du bao noCPS so véi CPS va
giam dugc sai s6 mot cach rd rét & khu vue B(‘Sng
Bing Bic Bo.

Hinh 3. Minh hoa dy bao tai thoi diém dy bao 00UTC 25/07/2015 véi mét s6 cdu hinh khdc nhau

(xem thém bang 1) trong do cét hinh bén trdi la mwa quan trdc, ot hinh gitka la ¢é sir dung tham

$6 héa, cot hinh bén phdi la khong sur dung tham s6 héa, hang (a), (b) va (c) twong vung la du bdo
han 24h, 48h va 72h cho mua tich lily 24h, hang (d) la du bao mwa tich lity 72h.

4. Két luin

Nghién ctru da thyc hién du bao dot mua 16n
ki lyc trén khu vuc Bic Bo thang 7 ndam 2015
bang mo hinh WRF-ARW véi diéu kién bién tir
mo hinh toan cdu GFS thong qua viéc ha quy mé
dong luc voi thiét 1ap hai ludi tinh 15 km va 5
km dy béo dén han 72h. Hai thir nghiém (véi 32
céu hinh vat 1y khac nhau) da dugc thuc hién
gdm c¢6 st dung (CPS) va khong sir dung tham
s6 hoa ddi luu (noCPS) trén ludi tinh phan gidi

cao 5 km. Cac két qua danh gia cho thiy ¢ han
du bao 24h, viéc st dung cac so dd tham s6 hoa
cho két qua tét hon so véi viée khong str dung
tham s6 hoa d6i luu trén Iudi tinh phan giai cao
5 km. Tuy nhién ¢ céc han 48h va 72h, khi khong
sir dung tham s6 hoa d6i luu hay qua trinh d6i
luu duoc gidi mot cach twong minh trong moé
hinh (explicit) cho phép tang dugc ki nang du
bao hon khi thtr nghiém du bao mua 16n cho dot
mua lén trén khu vue Bic Bo. Viéce thuc hién véi

TAP CHI KHi TUQONG THUY VAN
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rat nhiéu c4u hinh vat Iy khac nhau (32 ciu hinh)  giam duoc sai s6 & han du bao 24h d6i voi thu
cho phép danh gia duoc tong thé hon khi khong  nghiém khong sir dung tham sb hoa s& dugc tiép
str dung CPS & phan giai cao va co két qua tuong  tuc cai thién thong qua qué trinh dong héa sd liéu
déng v6i nhau, it phu thudc vao cac cAu hinh  va s& duoc dé cap dén trong cac cong trinh
khac nhau ctia m hinh thir nghiém. Van dé chua  tiép theo.

Loi cam on: Cac ndi dung nghién ctru trén nam trong khuon kho ctia dé tai KC.08.06/16-20
“Nghién ctru xay dung h¢ théng nghi¢p vu du bdo mua 16n cho khu vuc Bic Bo Viét Nam”,
thudc Chuong trinh KC.08/16-20 “Nghién cuu khoa hoc va cong nghé phuc vu bao vé moi
truong va phong tranh thién tai”.
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EVALUATION ON THE USE OF CUMULUS PARAMETERIZATION
SCHEMES FOR HEAVY RAIN FORECAST IN JULY 2015 OVER THE
NORTH OF VIETNAM BY HIGH RESOLUTION REGIONAL MODEL

Du Duc Tien', Hoang Duc Cuong', Mai Khanh Hung', Hoang Phuc Lam'
"National center of hydro-meteorological forecasting

Abstract: The paper presents the forecasting experiments for the record heavy rainfall in the
Northern region in July 2015 by using the WRF-ARW model with boundary conditions from the
global model GFS (NCEP, USA). The experiments using two-nested grid at 15 km and 5 km and
with forecast ranges of 72 hours. Two tests were performed including use and non-use of cumulus
parameterization schemes (CPS) on a the finest grid (5 km domain). The evaluation results show that
in the 24-hour forecast ranges, the use of CPS gives better results than not using CPS (noCPS) on
a Skm resolution grid. However, in the 48h and 72h forecast ranges and at higher warning thresh-
olds (50mm/24h and 100mm/24h), it is possible to increase the prediction skill with noCPS for the
heavy rain in the Northern part of Vietnam.

Keyword: Cumulus parameterization scheme, WRF-ARW model, heavy rainfall forecast for the
northern part of Vietnam.
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PANH GIA THUC TRANG VA DU TiNH KHA NANG
XAM NHAP MAN CHO KHU VUC VEN BIEN
TINH THAI BINH
P Pirc Thiang', Trin Hong Thai?, V4 Vin Hoa!

Tém tit: Bai bdo ndy trinh bay két qua ddnh gia hién trang xam nhdp mén cho khu viec ven bién
tinh Thdi Binh dua trén bg sé liéu quan trdc dé man tir 2000 dén 2017. Két qua danh gia cho thd'y
xdm nhdp man co thé xam nhdp sdu vao trong noi déng tir 20 - 25 km, dé man cao nhat do dwoc tai
cac tram vung cua song dao dong tw 21 - 27%o, do man cao nhat do dwoc tai tram Ba Lat (song
Hong) 1én t6i 31,8%o; cac nam tir 2003 - 2012 la giai doan cé dé mdn 1om va xdam nhdp sau vao trong
ddt lién, trong giai doan nay do mdn cao nhat do dwoc tai diém do Dwong Liéu trén song Hong
(cdch bién 25 km) lén t6i 16,8%o. Qud trinh mé phong va duw bdo xdm nhdp man dyea trén cac dwong
ranh gidi xam nhdp mén 1%o va 4%o tai tinh Thai Binh dd cho thdy trong twong lai duwdi anh hwéng
ciia bién doi khi hdu, tinh trang xdam nhdp man trén dia ban cdc huyén ven bién ngay cang tré nén

nghiém trong.

T khéa: Xam nhdp man, viing ven bién, Tinh Thai Binh.

Ban Bién tap nhan bai: 12/01/2019

1. Mé dau

Vi 157 nghin ha dit ty nhién trong dé c6
97,2 nghin ha st dung cho phat trién nong
nghi¢p, Thai Binh duoc danh gia 1a moét trong 4
tinh ven bién dong bang song Hong c6 tiém ning
phat trién nong nghiép. Hién tai, dién tich dat sir
dung trong néng nghiép cta tinh chu yéu 1a trong
laa. Viéc phét trién nong nghiép néi chung va
trong lta ndi riéng tai day phu thudc 16n vao hé
thong séng Hong - Thai Binh. Hé thong song nay
12 ngudn cung cip nudc chinh thong qua viéc
phan vao cac cbng ldy nudc va tram bom. Tuy
nhién, chiu anh huong cua dong chay kiét, nudc
bién dang lam cho ranh giéi xAm nhap min tién
sau vao trong song. Mac du nuéc man khong
x4m nhap vao trong ndi dong do c¢6 hé thong dé
khéng ché ving ctra song nhung chinh viéc xam
nhap min da khién qua trinh ldy nudc tudi tir
song phuc vu ndng nghiép, nudi trong thity san
bi anh huong. Diéu nay din dén 10-20% dién
tich néng nghiép vu Poéng Xuan khé khin vé
ngudn nude tudi. Chi phi cho néng nghiép ciing
kha ton kém song san lugng, chét luong lua giam

'Pai Khi twong Thity van khu viee dong bang Bic Bo

2Téng cuc Khi twong Thity vin
Email: thangtvl967@gmail.com

Ngay phan bién xong: 05/03/2019 Ngay dang bai: 25/03/2019

6-10% so v&i nhitng ndm du nudce tudi. Vige
thiéu nudc tudi duge xac dinh do hai nguyén
nhan chinh la thyc trang han han trong nhiing
nam gan day do trén hé thong song Hong - Thai
Binh dong chay mua kiét bi anh hudng manh cta
viée khai thac cac cong trinh 1y nudc. Bén canh
d6 1a thyc trang xAm nhap man dién ra ngdy cang
manh va phtrc tap do luu lugng vé ha luu giam,
muc nude song xudng thip va nudc bién dang
cao két hop tridu cuong. Nhiu nghién ciru da
chira réng vao mua kiét, nudc phuc vu cho san
xudt ndng nghiép va thily san & Thai Binh c6 do
man vuot qua ndong d6 cho phép di lam giam
nang suét cay tréng [1-4].

Tac dong cua bién doi khi hau (BDKH) da
dan dén tinh trang nude bién xam nhap sau vao
vung dét 1ién 1am cho dién tich canh tac tai cac
dia phuong cua tinh Thai Binh bi nhiém man.
Theo danh gia cua S¢ Tai nguyén va Mai truong
tinh Thai Binh [5], néu muc nudc bién dang 50
cm thi dién tich dit c6 nguy co ngap trén dia ban
tinh 1a 11,8%; néu dang 1én 100 cm thi s& co
khoang 31,4% dién tich c6 nguy co bi ngép... Du
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bao dén nam 2100, tinh Thai Binh s& bi xam
nhdp man sau thém vao dét lién tr 3 - 9 km, uy
hiép truc tiép dén an toan hé thong hd chira va hé
théng dé. Su dién bién phuec tap cua khi hau, sy
thay ddi cac dong chay cua song, muc nude bién
dang da va dang gay ra cac hién tugng sat 16, x61
mon cac bd song, bd bién, pha huy nhiéu cong
trinh ha téng so s¢. Hién tugng sat 1o dién ra &
hau hét cac con séng chinh chay qua dia ban tinh
nhu séng Hong, song Tra Ly, song Ludc. .. Diéu
nay anh hudng nghiém trong dén doi séng san
xudt, sinh hoat ciia nguoi dan. Véi duong bo
bién dai 23km, c6 2 cira song 16n d6 ra bién,
nguy co nhiém man ludn hién hitu. Hién tuong
nudce bién dang, xam nhap man tién sau vao ndi
dia gay nhiém man ngudn nudc, anh huong 16n
dén ngudn nude tudi giy thiét hai 1on cho san
xuét nong nghiép va doi sdng ctia nhan dan. Tac
dong ciia BDKH di lam thay doi mét s6 quy luat
tu nhién, moi truong, tac dong ti€u cuc dén hé
sinh thai rimg viing ven bién. Do d6, viéc nghién
ctru danh gia va chi ra dugc thuc trang xam nhap
man ciing nhu du tinh kha nang xam nhap man
trong twong lai cho khu vuc ven bién Thai Binh
1a hét strc can thiét.

2. M ta tap sb liéu va phwong phap nghién
cuu

Dbé ¢ duoc sb liu cu thé va dﬁy du phuc vu
cho viéc nghién curu, cac tac gia da su dung
nhiing nguén s6 lidu sau: S6 liéu tai cac Tram
khi twong, thity van thudc tinh Thai Binh; S liéu
thu thap tir qua trinh di diéu tra khao sat; S6 liéu
tir nién giam thong ké tai tinh Thai Binh va cac
nguén sb liéu tir cac dé tai, du an, bao cdo,
chuong trinh khoa hoc ¢ cac s6 liéu lién quan
tai tinh Thai Binh.

Trong nghién ctru ndy, sb liéu khi twong thuy
van dugc su dung bao gém s6 lidu quan tric tai:
Tram khi tugng dat tai xa Vi Ninh, huyén Kién
Xuong; 6 tram thuy van trong d6 c6 3 tram hang
I 12 Tram thuy vin Triéu Duong, Quyét Chién,
Ba Lat; 03 tram hang III 1a Tram thuy van Tién
DPtrc (Nhat Tao), thanh phd Thai Binh, Pong
Qui; 6 diém do man 1a Van Cu, Ngii Thon, Phuc
Khé, Pong Qui, Ba Lat, Duong Liéu. Trong

TAP CHi KHi TUQNG THUY VAN

nghién ciru nay, tac gia chi st dung s liéu tai
céc tram tai tinh Thai Binh d4 dugc cong bd boi
B0 Tai nguyén va Moi truong (2016) trong ban
“Kich ban bién d6i khi hau, nudc bién dang cho
Viét Nam”. Vi tri ciia cac tram quan tric, cac
diém do man va cac diém do mua tu dong duogc
trinh bay trong hinh 1.

- S lieu quan tric lugng mua, nhiét do ngay
cap nhat dén nam 2017;

-S4 litu quan tric man tai 6 diém do man dén
nam 2017;

- Sé liéu du tinh lugng mua, nhiét do theo
kich ban RCP4.5 va RCP8.5 da qua hi¢u chinh
thong ké bang phuong phap hi¢u chinh phén vi.

AT ER R EE
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MANG LUCH TRAM KTTV QUOC GLA
@ s kan TUoNG Q@ TRas o Mra
®  reant oy vas A rran po MaN

Hinh 1. Ban d6 mang luéi Tram khi tuong thuy
van tinh Thai Binh

Do nudc tudi nong nghiép tai tinh Thai Binh
dugc ldy chu yéu tir hé thdng song Hong - Thai
Binh nén d6 man tai mot sb song nhanh cua hé
théng song Hong - Thai Binh nhu: song Tra Ly,
song Kién Giang, song Lan, song Ludc va mot
sb song khac co thé coi 1a d0 man nudc tudi
trong lta cua tinh Thai Binh. Vi vay, bai toan du
bao tac dong cua bién ddi khi hau dén xam nhap
man tai tinh Thai Binh s€ thanh bai toan du bao
x4m nhap min hé thong song Hong - Thai Binh
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t6i nam 2100. Do d6, can phai giai quyét bai toan
thiy luc va lan truyén chat. Hay noi cach khac 1a
can nghién ctru cach ap dung mé hinh 1 chiéu
giai hé phuong trinh Saint - Venant (gdm phuong
trinh lién tuc va chuyén dong, nghiém la muc
nuée va luu lugng/van téc) va mo hinh lan
truyén chat v6i hé phuong trinh truyén tai -
khuéch tan. Nhitng mé hinh kiéu nay cho phép
tinh toan mo phong qua trinh thuy dong luc va
khuéch tén trong toan b mang lugi séng. Trong
nghién ctru nay, chung t6i sit dung moé hinh Mike
11 cua Vién Thuy luc DHI, Pan Mach 1a mdt
trong cac mo hinh 1 chiéu tién tién thé gidi hién
nay, dugc st dung rong rai trong cac truong dai
hoc, vién nghién ctru va cac don vi tu van & trong
va ngoai nudc [6].

3. Két qua danh gia hién trang va du tinh
xdm nhip min cho khu vue ven bién tinh
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Thai Binh

3.1. Két qua ddinh gid thuc trang xdm nhdp mdn

Thai Binh 1a mét tinh c6 nhiéu ctra song 16n
dd ra bién, man c6 thé xam nhap sau vao trong ndi
ddng tir 20 - 25 km (Hinh 2), d6 mén cao nhét do
duoc tai cac tram vung ctra song dao dong tir 21 -
27%o, d6 man cao nhét do dugc tai Tram thiy van
Ba Lat (song Hong) 1én téi 31,8%o; trong cac nim
tornam 2003 - 2012 1a giai doan c6 d0 man 16n va
xam nhap sau vao trong dat lién, trong giai doan
nay do man cao nhét do dugc tai tram Duong Liéu
trén song Hong (cach bién 25 km) 1én t&i 16,8%o;
trong nhitg nam gan ddy d6 man khong co xu
hudng ting cao chit yéu 1 do cac nha may thay
dién ting cudng xa nude dd ai vu Dong Xuan lam
cho d6 mian ciing giam di. Hinh 2 dén hinh 5 thé
hién xu thé bién d6i d6 min cua cac tram trén dia
ban tinh Thai Binh trong nhiéu nam.
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Hinh 2. Xam nhap man lon nhat tai tinh Thdi Binh

Két qua tinh toan cho thdy xu thé chan man
16n nhét tai da sb cac tram trén song Hong, séng
Tra ly, song Hoa c6 chiéu hudéng giam (hinh 3a,
3b). Riéng tram Pong Quy xu thé do min khong
c¢6 nhiéu thay d6i qua cac nam. Do mian trén cac
song thudc tinh Thai Binh phuy thudc vao su diéu
tiét ctia cac hd chira Hoa Binh, Thac Ba va Tuyén
Quang. Nhin chung tong lugng nudc trén hé
théng song 1a kha 16n tuy nhién cé su phan bd

khong ddng déu theo thoi gian va khong gian.
Trong 7 - 9 thang mua kho, tong lugng dong
chay chi chiém 20 - 30% tong lugng dong chay
nam. Nhitng nam trudc day cung véi hoat dong
ngin dong cua cac hd chira phuc vu cho phat
trién thuy dién dan dén ngudn nudc bd xung tir
thuong ngudn khong du dé ddy man va hién
tuong han han, nudc bién dang khién cho tinh
trang xam nhap man tai khu vuc ngay cang trd
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nén khéc nghiét. Theo s6 liéu théng ké chan man
16n nhat trong giai doan tir 2000 - 2010 tai Tram
thuy van Ba Lat giao dong trong khoang tur 3 -
8,25%0, Pong Quy 1a 0,2 - 2,48%o, Duong Liéu
14 0,5-0,7%o, tai Ngii Thon 0,2 - 3%o. Hai diém
do Phuc Khé va Van Cu giao dong trong khoang
0,04 - 0,35%o. Tuy nhién trong nhitng nam gan
day xu thé chan man giam dan do cac hoat dong
diéu tiét tai cac ho chira dic biét trong cac thoi
diém mua kho nhim cung cip ngudn nude tudi
cho vung ha du va lam giam di tac tac dong cua
xam nhap man tai khu vuc.

Ddi voi xu thé dinh man, cac két qua tinh toan
cho théy xu thé dinh man 16n nhit cta cic tram
trén song Hong, song Tra Ly, song Hoa cho thy
tai hau hét cac tram d6 min c6 xu hudng giam
theo cac nam (hinh 3c, 3d). Riéng diém do Ngii
Thén d6 man ¢ xu thé ting tuy nhién mirc ting
khong dang ké. Nhitng nam gan day mic du xu
thé dinh man 16n nhét ¢6 giam di so voi cac nam

truge ddy do nhimg nd luc khic phuc ctia cac cip
chinh quyén bang cach c6 ké hoach van hanh cac
hd chtra phu hop, diéu tiét nude nham cung cip
nudc tudi, chéng han cho mua kho. Tuy nhién
hién trang thuc té cho théy, nudc min van ngiy
cang l4n séu hon vao khu vuc hai huyén Thai
Thuy, Tién Hai do tinh trang han han dién ra
thuong xuyén hon cung véi hién tugng nude
bién dang ngay cang dién bién phirc tap. Nhirng
nam qua vy Xuan bi anh hudng ctia man trén
trién séng Ho4 1én t&i khu vuc cdu Nghin, trién
Tra Iy man anh huong 1én qua cong Thai Phuc
t6i giap cong Thuyén Quan la cong 1y ngudn
nudc chu yéu cua vung Nam huyén Thai Thuy,
trién song Hong min xam nhép 1én téi cong
Nguyét Lam 1a cbng lay ngudn nude chi yéu ctia
huyén Tién Hai. Nhitng anh huong cua xdm nhap
min gay rat nhiéu kho khin cho viéc canh tac
lua cua nguoi dan.
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Hinh 3. (a) Xu thé chdn mén 16n nhdt Tram thiy van Ba Lat; (b) Xu thé chdn man lom nhat diém
do Ngii Thén; (c) Xu thé dinh man Ién nhdt diém do Phiic Khé; (d) Xu thé dinh man 16m nhat diém
do Van Cu
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3.2. Két qua dw tinh xém nhép mén

Dua trén kich ban nong d6 khi nha kinh trung
binh thip (RCP4.5), nhém nghién ciru da tién
hanh chay mé hinh Mike 11 dé tinh toan murc do
xam nhap man theo kich ban RCP 4.5 trén h¢
thdng song Hong - Thai Binh. Cac hinh 4 va hinh
5, cac bang 1, bang 2 1an luot dua ra cac két qua
tinh todn mo phong ranh gidi xadm nhép man va
bang danh gia mirc do xam nhdp man tuwong tng.
Céc két qua tinh toan cho thdy:

+ Trong khoang giai doan tir hién trang dén
2030, myc nude bién dang 1én khoang 17 cm thi
muc d6 xdm nhap min dién bién tuong ddi 6n
dinh va muc tang la khong 16n. Vi ranh gidi
man 1%o muc tang trung binh 1a 1,09 km murc
tang 16n nhat 1a 1,6 km trén song Tra Ly, mirc
tang thip nhét 12 0,2 km trén song Thai Binh.
Tuy nhién, dén giai doan 2050 v&i muc nudc
bién dang 1én khoang 28 cm thi twong quan mirc
do tang xam nhap man gilra cac song da co sy
thay d6i 16n khong chi vé xu hudng ma ca vé
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lugng. Van 1a ranh gidi min 1%o nhung mirc
tang 16n nhat 1a 4 km dién ra trén séng Thai
Binh, mirc ting thip nhit 1a 1,7 km dién ra trén
song Tra Ly. Trong giai doan tir 2050 dén 2099
khi ma nudc bién dang 1én thém 65 cm thi muc
tang xam nhap man l6n nhét 13 8,1 km tai song
Thai Binh, thap nhat 1a 2,4 km tai song Tra Ly.

+ So v6i ranh gidi man 1%, ranh gidi man
4%o c6 mirc do xam nhap va thay doi nho hon.
Trong giai doan hién trang dén 2030 khi muyc
nude bién dang 1én khoang 17 cm thi muc ting
xam nhap man 16n nhét 1a 1,4 km tai song Tra
Ly va thap nhat 1 0,1 tai song Hong. Pén giai
doan sau tir 2030 - 2050 khi myrc nuéc bién dang
1én khoang 28 cm thi muc tang binh quan 16n
nhét 1a 1,7 km trén séng Tra Ly va thip nhét trén
song Thai Binh véi 1,3 km. Nhung trong 50 nam
cuia giai doan 2050 - 2099 thi mirc ting 16n nhat
la 3,9 km trén song Thai Binh va nho nhét 1a 2,1
km trén song Tra Ly.
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Hinh 4. Mo phong ranh gioi xam nhap man 1%o va 4%o theo kich ban RCP 4.5 cho cdc nam
2030 (a), 2050 (b) va 2100 (c) cho tinh Thdi Binh
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Trals

Hinh 5. M6 phong dién bién ranh gi6i xam nhdp man 1%o (a) va 4%o (b) doc trén cdc séng theo
kich ban RCP 4.5 cho cac nam 2030, 2050, 2099

Bang 1. Banh gia murc do xam nhap man tai mot $6 cira song theo kich ban RCP 4.5 (km)

Kich ban RCP 4.5 1%o 4%o
Séng 2030 2050 2099 2030 2050 2099
Hong 27,4 29,3 31,1 22,1 23,5 24,9
Tra Ly 28,9 29,0 29,7 22,4 22,7 23,1
Thai Binh 36,2 40 441 28,3 28,8 31,4

Bang 2. So sanh murc tang xam nhdp man giita kich ban RCP 4.5 va hién trang (km)

Kich ban RCP 4.5 2030 2050 2099
Song 1% 4%  1%o 4%o 1%o 4%o

Hong 0,6 0,1 2,5 1,5 4,3 2,9
TraLy 1,6 1,4 1,7 1,7 2,4 2,1
Théi Binh 02 08 40 1,3 8,1 3,9

Bang 3. Dién tich trong hia c¢é nguy co bi anh huwéng béi xam nhdp mén tinh Thai Binh

(Don vi: Nghin ha)

Dién tich trong lha c6

Dién tich trong lta c6

) Dién tich nguy co anh hudng boi nguy co anh huong boi

Huyén/Thanh Pho tréilg laa xam nhép man 1%o0 xam nhap min 4%o0
2030 2050 2099 2030 2050 2099

Thanh phé Thai Binh 4,8 0 0 1,2 0 0 0
Huyén Quynh Phu 23,1 0,23 3,85 6,93 0 0 1,85

Huyén Hung Ha 21,8 0 0 0 0 0 0
Huyén DPong Hung 23,2 0,06 4,64 6,96 0 0 0,35
Huyén Thai Thuy 26,5 21,2 22,7 22,7 20,3 21,32 22,1
Huyén Tién Hai 20,6 13,4 13,4 13,4 13,4 13,4 13,4
Huyén Kién Xuong 22,7 16,6 18,16 19,3 12,4 13,05 14,5
Huyén Vi Thu 16,0 0,8 1,7 24 0 0 0,2
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Bang 3 dwa ra két qua tinh toan mirc d6 nguy
co anh huong cuia xdm nhap man dén dién tich
laa theo kich ban RCP 4.5. Tur bang 3 c6 thé
nhan thay:

- Ranh gi¢i man 1%o: Trong giai doan tir hién
trang dén nam 2030, dién tich lta bi nhiém man
tai mot sd huyén 1a kha cao dac biét 1a cac huyén
ven bién Thai Thuy va Tién Hai. Pia phuong c6
nguy co nhidm man 16n nhét 13 huyén Thai Thuy
v6i dién tich anh huong 1a 21,2 nghin ha chiém
87% dién tich canh tac lua cua dia phuong.
Huyén Tién Hai 1a 13,4 nghin ha chiém 65%.
Huyén Kién Xuong 12 16,6 chiém 73,12%. Thap
nhét 12 huyén Hung Ha va thanh phé Thai Binh
do vi tri ndm sau trong dét lién va chua bj anh
huong boi xdm nhap man. Pén giai doan nam
2050, cling véi ranh gidi man 1%o nhung dién
tich Iua c6 nguy co bi anh hudng tai céc dia
phuong ting 1én dang ké. Huyén c6 dién tich laa
bi x4m nhdp man 16n nhit 1a huyén Thai Thuy
v6i dién tich bi anh hudng la 22,7 nghin ha tang
1én 1,5 nghin ha so véi giai doan 2030. Tiép theo
12 huyén Kién Xuong véi dién tich bi anh huong
la 18,16 nghin ha, tdng 1én 1,56 nghin ha. Huyén
Tién Hai c6 dién tich bi anh hudng 12 13,4 nghin
ha. Thanh phd Thai Binh va huyén Hung Ha
trong giai doan nay van chua bi anh huéng bai
xam nh@p man. Giai doan tir 2050 -2100, dién
tich Iua c6 nguy co anh hudng bdi xam nhap
man da tang 1én rd rét. Muc do tang lén nhiéu
nhat tai huyén Pong Hung, muc ting 6,9 nghin
ha so véi giai doan 2030 va 2,32 nghin ha so véi
giai doan nam 2050. Thanh phd Thai Binh trong
giai doan nay ciing di bat diu bi anh hudng bai
xam nhap man vaéi dién tich bi anh hudng la 1,2
nghin ha. Huyén Hung Ha van chua bi anh
hudng boi xadm nhap man.

- Ranh gi6éi mén 4%o0: So véi ranh gidi mdn
1%o, ranh gioi man 4%o c6 mirc d xam nhap va
thay d6i nho hon. Trong giai doan tir hién trang
dén nam 2030, dia phuong c6 dién tich laa bi
nhiém man 16n nhét 14 huyén Thai Thuy véi dién
tich nhiém man 1a 20,8 nghin ha chiém 78,4%
dién tich canh tac lta tai dia phuong, huyén Tién
Hai 1 20,6 nghin ha chiém 100%, huyén Kién
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Xuong 14 12,4 nghin ha chiém 54,6%. Véi ranh
gid1 nay, cac huyén Bong Hung, Hung Ha,
Quynh Phy, Vii Thu, thanh phd Thai Binh chua
bi anh hudng. Pén giai doan nam 2050, dién tich
lta ¢6 nguy co bi anh hudng tai cac dia phuong
tang 1én, 16n nhét 1 huyén Thai Thuy voi 21,32
nghin ha, dién tich tang lén la 1,02 nghin ha.
Dién tich anh hudng cua huyén Tién Hai 14 20,6
nghin ha, huyén Kién Xwong la 13,02 nghin ha.
Giai doan 2050-2100, Thai Thuy van 1a huyén
c6 dién tich lua bi anh hudng 16n nhét véi dién
tich anh hudng 1a 22,1 nghin ha, Thai Thuy la
20,6 nghin ha, Kién Xuong 1a 14,5 nghin ha.
Ngoai ra mot s6 huyén da bét dau bi anh huong
boi xam nhdp man nhu: huyén Quynh Phy, dién
tich lta bi anh hudng 1a 1,85 nghin ha. Huyén
bong Hung, dién tich bi anh huong la 0,35 nghin
ha; Vii Thu 1a 0,2 nghin ha.

4. Két luan va kién nghi

Dua trén bd sd liéu quan tric d6 man tir 2000
dén 2017, két qua phan tich va danh gia hién
trang da cho thdy xam nhap min di xam nhap
sdu vao trong ndi ddng cua tinh Thai Binh tir 20
- 25 km, d0 man cao nhat do dugc tai cac tram
vung ctra song dao dong tur 21 - 27%o, d0 man
cao nhit do dugc tai tram Ba Lat (song Héng)
1én to1 31,8%0; trong cac nam tir nam 2003 -
2012 la giai doan c6 do man 16n va xam nhap
sdu vao trong dat lién, trong giai doan nay do
min cao nhat do duoc tai diém do Duong Liéu
trén song Héng (cach bién 25 km) 1én t6i 16,8%o.

Qua qua trinh mo phong va du bao xam nhén
man dya trén moé hinh MIKE 11, nhém tac gia
da xay dung dugc duong ranh gidi xam nhap
man 1%o, 4%o tai tinh Thai Binh. C6 thé thiy
trong tuong lai dudi anh hudng cia BPKH, tinh
trang xam nhdp man trén dia ban cac huyén ven
bién ngdy cang trdé nén nghiém trong. Trong
khoang giai doan tir hién trang dén 2030, muc
nudc bién dang 1én khoang 17 cm thi mirc d6
xam nhap man dién bién twong ddi 6n dinh va
muc tang la khong 16n. Vi ranh gioi man 1%o
muc tang trung binh la 1,09 km mirc tang 16n
nhat 13 1,6 km trén song Tra Ly, mirc ting thip
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nhit 12 0,2 km trén song Thai Binh. Tuy nhién,
dén giai doan 2050 v6i myc nudce bién dang lén
khoang 28cm thi twrong quan muc do taing xam
nhap min giita cac song da co sy thay doi 1on
khong chi vé& xu huéng ma ca vé luong. Van la
ranh gidi man 1%o nhung mic ting 16n nhat 1a 4
km dién ra trén song Thai Binh, muc ting thip

nhat 12 1,7 km dién ra trén song Tra Ly. Trong
giai doan tir 2050 dén 2099 khi ma nudc bién
dang Ién thém 65 cm thi mtrc ting xadm nhap man
16n nhit 1a 8,1 km tai song Thai Binh, thép nhét
la 2,4 km tai song Tra Ly. Sy xam nhdp man
nghiém trong nay s€ anh hudng 16n téi dién tich
trong lta tinh Thai Binh trong twong lai.
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ASSESSING AND PROJECTING THE SITUATION OF SALINE INTRU-
SION FOR COASTAL AREAS IN THAI BINH PROVINCE

Do Duc Thang', Tran Hong Thai?, Vo Van Hoa'
'Red River Delta Regional Hydro-Meteorological Center
*Viet Nam Meteorological and Hydrological Administration

Abstract: This paper presents the results of assessment of saline intrusion status for coastal
areas in Thai Binh province based on the salinity monitoring data from 2000 to 2017. The assess-
ment results show that saline intrusion can penetrate deeply. In the inner field from 20 - 25 km, the
highest salinity measured at river mouths ranges from 21 - 27 %o, the highest salinity is measured
at Ba Lat station (Red river) up to 31.8 %o, In the years from 2003 - 2012, there was a period of high
salinity and deep penetration into the mainland. In this period, the highest salinity measured at the
measuring point of Duong Lieu on the Red River (25 km from the sea) reached 16.8%o. The process
of simulation and prediction of saline intrusion based on the boundary of saline intrusion I %o and
4 %o in Thai Binh province has shown in the future under the influence of climate change, salinity
intrusion in the area Table of coastal districts is becoming more serious.

Keywords: Saline intrusion, coastal areas, Thai Binh province.
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NGHIEN CUU TiNH TOAN LAN TRUYEN MAN TREN
SONG SAI GON BANG PHUONG PHAP SO

Tran Thi Kim', Bui Hong Son?, Nguyén Thi Bay3, Phung Thi My Diém', Nguyén Ky Phung*

Tém tit: Trong nhitng ndm gan day, nguén nieoc trén séng Sai Gon dé mdan ngdy cang tang cao
va chwea c6 xu hudng giam. Tinh trang thiéu mede, xam nhdp man trong mia khé dién ra ngay cang
gay gdt, anh hwéng triee tiép dén hé thong cap nuwde cho TPHCM. Mdc dii dd chii dong thuee hién
nhiéu bién phdp nhung cdac cong ty cap mede van gap nhiéu khé khan va cac nha may phdi ngung
ldy nueée th trong nhiéu thoi diém do dg man vueot quy chudn cho phép, chi phi van hanh san xudt
nede sach gia tang. Theo két qua khdo sdt cia Vién Khoa hoc Thiy loi Mién Nam, thang 4/2016,
tai tram bom nuede thé Hoa Phii (nam trén séng Sai Gon thude huyén Cii Chi) cho thdy tir cudi thang
1-2016 dén nay, dé man thwong xuyén trén nguéng 150 mg/lit. Nghién ciru nay tdp trung vao tinh
todn va mé phong lan truyén man mot chiéu bang phirong phdp sé cho hé thong séng Sai Gon nham

hé tro cdc nha quan Iy danh gid tdc ddng ciia xam nhdp mén dén néng nghiép va cap nude.
Tw khéa: Xam nhap man, song Sai Gon, phwong phap so, mo hinh todan.

Ban Bién tap nhan bai: 08/12/2018 Ngay phan bién xong: 20/01/2019 Ngay dang bai: 25/03/2019

1. Pit vin dé

Hé thdng séng Sai Gon - Pong Nai bao gdm
dong chinh song Pong Nai va 4 séng nhanh 16n
la song La Nga, song Bé, song Sai Gon va song
Vam Co. Xam nhdp man la mot hién twong cuc
ky quan trong va dang cha ¥ hon ca & phan ha
lwu s6ng Sai Gon - Pong Nai. Vi dic diém 1ong
dan sau, do doc day song nho, bién do triéu 16m,
do dé nudc man theo dong triéu xam nhap rat
cao 1én thugng luu vao gitta va cubi mua kho
(thdng 3-4 hang niam) [9]. Trong vai nim gan
day, cung voi tac dong cua bién ddi khi hau va
nudc bién dang, sy bién doi ranh giéi xam nhap
min trd nén phirc tap. Nudce bién dang kéo theo
su thay d6i bién do va pha thuy triéu trong cac
vinh va ving bién ven b [4]. Sy thay ddi nay
dan dén qua trinh lan truyén chét trong song thay
ddi theo, dac biét la xAm nhap man. Do vay, nhu
cau tinh toan va dyu bao xAm nhap man ngay cang
cap thiét.

'Pai hoc Tai nguyén va Méi truong Tp.HCM
’So Tai nguyén va Moi truongTp. HCM

‘Dai hoc Bach Khoa - DPHQOG Tp.HCM

“So Khoa hoc Cong nghé Tp.HCM

Email: ttkim@hcmunre.edu.vn

Mo hinh toan, mot phuong phap hién dai,
dugc phat trién manh trong méy chuc nam tro lai
day o nudc ta ciing nhu trén thé gi¢i. Cac mo
hinh dugc st dung rong rai trén thé gi¢i nhu mo
hinh HEC-RAS; M6 hinh Qual2E cua cuc bao
v€ moi truong My (EPA); M6 hinh DELFT 3D
cua Vién Nghién ctru Thuy luyc Ha Lan va mo
hinh Mike 11 cta Vién Thuy luc Pan Mach
(DHI). Cac nghién ctru tiéu biéu vé& dong chay
va chét lugng nudc, xam nhap man dugc thuc
hién boi cac tac gia Zheng Chong, Ruibin Zhang,
Pawan Kumar Mishra [10, 11, 12]. Theo do, xu
huéng st dung cac mo hinh thuong mai van dién
ra tai Viét Nam, c6 nhiéu nghién cuu vé xam
nhap man dugc thuc hi¢n trén ha luu hé théng
song Sai Gon - Pong Nai bang viéc sir dung mo
hinh toan [5, 7, 2] tuy nhién, chi phi str dung kha
cao va kho khan khi két ndi hé thong. Nghién
ctru tinh toan lan truyén min trén Séng Sai Gon
bang phuong phap s6 duge dé xuat thyc hién
nham xay dung mé hinh tinh toan va mo phong
lan truyén man mot chiéu cho mot doan song
nhat dinh, nhu 13 mot cong cu hd trg cac nha
quéan 1y danh gia tac dong ctia xam nhap man dén
san sudt ndng nghiép va nudi trong thuy san tai

TAP CHi KHI TUQNG THUY VAN
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khu vuc ha luu séng Sai Gon-Dong Nai.

2. Phwong phap nghién ctru

2.1. Nghién ciru thudt gidi ciia mé hinh
todn thuy luc [6]

M0 hinh thuy dong luc dugc xay dung véi co
sO la hé phuong trinh Saint-Venan (phuong trinh
lién tuc (1) va phuong trinh dong lugng (2)).

Dbi voi cac ham thong thuong nghiém 1a mot
gid tri s6 (sb thuc, sb phuc...). Con trong phuong
trinh sai phan, myc tiéu la tim ra cong thurc cua
ham chua dugc biét nhim thoa mén mbi quan h¢
dé ra. Thong thuong nd s& 1a mot ho cac phuong
trinh, sai léch bang mot hing s6 C nao d6. Ham
nay s€ dugc xac dinh chinh xac khi c6 thém diéu
kién xac dinh ban dau hodc diéu kién bién.

Céc phuong phap nham tim ra gia tri chinh
xac cua ham duogc goi 1a phan tich dinh lugng.
Tuy nhién khong phai luc nao cling xac dinh
duoc cac gia tri thuc, luc nay nguoi ta lai quan
tam dén céc gia tri xép xi (c6 mdt d6 chinh xac
nhét dinh) véi gia tri thuc. Viéc tim cac gia tri
nay dugc thyc hién thudng 1a bang phuong phap
s6 v6i cong cy 1a may tinh.

Phuong trinh sai phan dugc nghién ctru rong
rdi trong toan hoc thuan tay va tng dung, vat i
va cac nganh k¥ thuat.

Phuong trinh lién tuc

Phuong trinh lién tuc dugc thiét 1ap dua trén
dinh luét bao toan khdi luong trong mot khong
gian vo cung bé nam gitra hai mat phiang uét cia
kénh.

Phuong trinh lién tuc c6 dang:

%—th+3%dt=0 (1)
X ot
Phuong trinh dong luong
Phuong trinh dong lvong c6 dang nhu sau:

.92
ot Ox
2 (2)
20, 2(0" ) 0z, 2
ot ox\ 4 ox K

H¢ phuong trinh (2) duoc goi 1a hé phuong
trinh Saint-Venant. Phuong trinh nay mo ta sy
bién thién cua luu luong Q va myc nudc z hodc

TAP CHI KHI TUQNG THUY VAN

cac thong sb twong duong theo thoi gian va
khong gian.

2.2. Nghién ciru thuit gidi cia moé hinh lan
truyén chit [6]

Phuong trinh lan truyén chit duoc viét nhu
sau:

82C (3)

oC _ 9 xc

a Ve

Phuong trinh c6 thé duoc viét dudi dang hoan
thanh thé (két hop véi phuong trinh lién tuc):

ac

Ox
+A(f(C)+ G(C)

8 ) ac
—(AC) = —(AE—=) = —=(4UC)

“4)

Phuong trinh dao ham riéng phan cua qua
trinh lan truyén chat mé ta sy bién thién cua
nong do chit theo khong gian va thoi gian c6 thé
dugc viét lai nhu phuong trinh (5):

oc . oC o’cC
E+Ug=Eax2 -KC+p (5)

Mo hinh lan truyén chat sé duoc gidi theo
phuong phap sai phan hiru han bang so d6 Up-
wind.

3. Két qua

3.1. Kiém dinh mé hinh bting loi giai tich

3.1.1. Kiém dinh mé hinh thity luc

Xét sy chuyén dong cua tridu trong kénh kin
mot dau va bi phan xa hoan toan tai dau kin.

L

Hinh 1. S6 héa doan kénh
Dao dong myc nudc:
z(x,t)= z, cos(wt)cos(kx) 6)
Téc d6 truyén triéu:
C, . .
u(x,t)= 720 sin(@t )sin(/x) (7)
MO hinh dugc ap dung tinh cho doan kénh co
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mit cit ngang hinh chr nhat, day nim ngang;
chiéu dai L=100m (1a mot budc song), dd sau
h=1m.

Piéu kién ban dau duoc tinh tir phuong trinh
(6) va phuong trinh (7), tai thoi diém t=0.

Diéu kién bién dugc ap dung nhu sau:

- Tai cudi kénh (x=L) cho dao dong myc nude
dang: z = z0 cos@t), voi bién dd triéu z0=0.01m;

BAI BAO KHOA HQC

chu ki T=31.927s; suy ra (@ t)=0.1967 rad/s.

- Tai dau kénh (x=0) diéu kién phan xa hoan
toan cho Q=0.

Két qua tinh toan tir mo hinh va nghiém ly
thuyét dugc trinh bay trong hinh 2 - 7:

- Hinh 2 va hinh 3 cho thay dién bién theo
thoi gian cia muc nudc z va van tde U tai vi tri
x=0.5L

0.015

0.01

0.005 jﬂf‘\ﬂ\ﬂﬂﬂl’lﬂﬂl’\fﬂﬂﬂ

]

I
]

H
[

l ——tinh todn
|

—— gidi tich

mye nwde (m)
o

|
-0.005 II 1
—l-ZJ.O 1 I\

l
|
Y

\
A
EVETRIN!
IRARRE

-0.015

chu k1T

Hinh 2. Két qud muc nwée ciia dong chay tai x=0.5L

0.04
g 0.02
.;g 0 . . — tinh todn
a - - gidi tich
S 0.02 5 10 15
-0.04
chukiT

Hinh 3. Két qua vin toc cia dong chay tai x=0.5L

- Hinh 4 va 5 cho théy din bién theo thoi gian cua muc nudc z va van tdc U tai vi tri x=0.75L.

0.04
Z 002
g
.‘:é 0 ; : tinh toan
= : . | —— zidi tich
& o002 5 10 15
-0.04
chu ki T
Hinh 4. Két qua muc nuwdc cua dong chay tai x=0.75L
0.015
g ool
= 0.005
= 0 —— tinh todn
E‘ T T . N
&. -0.005 g ] O 15| —— giditich
g _0.01
-0.015
chu ki T

Hinh 5. Két qud vén toc ciia dong chady tai x=0.75L

TAP CHi KHI TUQNG THUY VAN
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- Hinh 6 va 7 cho théy dién bién muc nudce z va van tée U doc theo chiéu dai kénh duge tinh tai

nhirg nhom thoi diém khac nhau.

0,015
— 10T
= 0.0} — 0oT
5 0005 % 08T
= 0 ' 0.75T
£ -0.005 25 50 5 190 07T
= -0.01 0.6T
-0.015 — — — 05T
chieu ddi (m)

Hinh 6. Két qua myc nuoc doc chiéu dai kénh tai nhiéu thoi diém

0.04 1.25T
= 0.02 = = 12T
;i;_ . — 1T
.‘*2 - i —1.0T
S -0.02 > 5 B 100 | oot

-0.04 0.8T

- 0.75T
khoang cdich (m) >

Hinh 7. Két qua van téc doc theo chiéu dai kénh tai nhiéu thoi diém

Nhu vy, mé hinh tinh d cho thay dap s6 kha
chinh x4c vi nghiém giai tich, Dicu d6 da khing
dinh dugc do tin cdy cia mo hinh it nhét cho
nhiing truong hop don gian. tir day, ta c6 thé mo
rong ap dung mo hinh tinh cho nhiing truong
hop phtc tap hon véi s6 liéu thuc té.

3.1.2. Kiém dinh mé hinh lan truyén chdt

0 0
—(AC)=—
81‘( ) ox

Ta c6, phuong trinh truyén chit tong quat:
[AEa—C }Q(AUC)ﬁL Af(O)+G(C)) (8)
Ox ) Ox

Giai phuong trinh (8) véi nhitng so d6 khac
nhau: so d6 hién theo Chevereau va Preissmann,
so dd an Crank Nicolsion, so d6 4n Upwind dé
so sanh voi 101 giai tich.

0.05

giali tich

004
0.03

——sd dd Crank-

4 C

0.02

Nicolsion

3

nong

0.01

s dd Upwind

-0.01

0
20 40 60 \'II

——:d dd Cheversau -
Preissmann

khoang cich x

Hinh 8. Két qua néng dé doc kénh tai thoi diém t =700s

- Cac so d6 Chevereau-Preissmann va Up-
wind khong 1am cho ndng d6 chit mang gia tri
am, vi¢c giamAt hayAx trong qua trinh chay
thimghiém ciing khong cho két qua tot hon.

- Nguoc lai, dbi voi so @6 Crack Nicolsion,
duong biéu dién ndng do cho thiy két qua kha
t6t, ddc biét 1a tai vi tri x=70m, nong do chat dat
cuc dai va gan nghiém giai tich.

Trong nghién ctru ndy, nhom tac gid st dung
so do Crank Nicolsion trong chuong trinh tinh
mang song. Boéi vi trong md hinh tinh mang

TAP CHI KHI TUQNG THUY VAN

song, phuong phap duong dac trung dugc su
dung dé tinh ndng do chét tai hop luu trén nhimng
nhanh chay vao hop luu va tai bién khi dong
chay tir mién hudng ra bién. Diéu nay khic phuc
duoc hién tugng khuéch tan sd.

3.2. Tiéu chuin dinh gid

Hé s6 Nash — Sutcliffe (NSE):

Hé sb hiéu qua Nash-Sutcliffe (NSE): 1a hé
sd twong quan giita gia tri quan tric va md phong
theo ty 1¢ 1:1.

S6 thang 03 - 2019



Z( obs,i Ylml
Z ( obs,i Yabs (9)

Hé s twong quan R2:

Hé sb tuong quan R?: mod ta muc do tuong
quan giira gia tri m6 phong va quan tric. R? cang
tién dén 1 thi két qua mo6 phong cang tét.

Cong thirc tinh hé sb twong quan R2:

NSE =1-

N

Yi— Y ots Yoni— Y sim
R LR ) 10)

[Z( s~ Vo) {Z( s~ V) 1}

0.5

3.3. Ung dung cho hé thé'ng song Sai Gon —
Dong Nai

3.3.1. Thiét ldp mo hinh thuy lyc mot chiéu

a) Thiét ldp théng s6 mé hinh thity luc mét
chiéu

- Dir liéu tinh toan

Ving tinh toan: Viing tinh tinh tir sau hd chira
Dau Tiéng dén vi tri cac cira song ven bién Vam
Cd, Soai Rap, Long Tau, Dinh Ba, Thi Vai.

Ludi tinh: bao gdm 9 nhanh song, gdm Soéng
Sai gon, song Pdng Nai, Séng Soai Rap, Vam
Co, Long Tau, Dinh Ba, Pong Tranh, Nha Bé va
song Thi Vai. Khoang cach dx 16n nhét trén cac
nhanh séng 1a 1000 m va nho nhat 1a 100m.
Khoang cach nay dugc chia chi tiét & cac nhanh
song nho va chia 16n nhit trén cac song 16n nham
dé giam thoi gian tinh toan.

- biéu kién bién

Vi tri cac bién duge thé hién chi tiét trong
Hinh 10. Trong do6:

+ Bién thuong luu gdm cac bién myc nude
gio tai Tan An, Go Dau Ha va bién hd Tri An va
hd Dau Tiéng.

+ Bién ha luu gém 4 bién muc nudc tai cac
ctra song Soai Rap, Dinh Ba, Long Tau va Thi
Vai.

+ Bién cut: 12 bién luu luvgng voi Q = 0 m¥/s

- Piéu kién ban dau

BAI BAO KHOA HQC

Diéu kién ban dau: Gia st thoi diém ban dau
nudc tinh, Q=0 m¥/s.

Diéu kién muyc nudc ban dau bang 0 va & hop
lwu bang 0 m.

b) Dit liéu tinh todan hiéu chinh mo hinh

Thoi gian tinh: tir ngay 01/04/2013 12:00 dén
30/04/2013 00:00 dé hiéu chinh mé hinh; st
dung budc thoi gian 1a 15 giay. Tram st dung
hiéu chinh la Cat Lai, Nha B¢ va Phti An véi bo
s6 lidu do dac muc nude tir 26/04/2013 9:00 dén
28/04/2013 20:00.

Hé s6 nham: Thay déi tir 0.02-0.04.

Ngudn co s¢ dit liéu thu thap cho tinh toan
duogc trinh bay trong Bang 1 sau:

Bang 1. Co so dir liéu

Dit liéu Ngudn M6 ta dit liéu
Muc nudc Muc nudc cac
tai Viing IMHOEN tram Vam C9,
Tau, Vam  Dai Khi tuong Dinh ba, Long
Kénh va Thuy van Tau, Soai Rap,
cac tram Nam Bo Thi Vai (3 tram),
hiéu chinh Bién Hoa.
S6 liéu mat cit
SIWRR . i
) ngang song cua
, Vién Thuy )
Mt cat o vung nghién ctru
Loi Mién .
ngang song (Song Sai Gon,
Nam, . o
bong Nai, Dinh
IMHOEN
Ba,...)

SO liéu xa

hd Trj An,

Ban quan tri
Ho Dau Luu lugng xa

Dau Tiéng  Tiéng, Tri An

¢) Hiéu chinh va kiém dinh mé hinh

- Hi¢u chinh mé hinh thuy lyc:

Két qua myc nudc thye do va myc nudce tinh
todn dugc thé hién nhu Hinh 9 — 11:

TAP CHi KHI TUQNG THUY VAN
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Hinh 9.

Myre mrérc (m)

Mire e (m)

Biéu 6 mé phéng muc nwéc tram Cit Lii

D

—+—Thyc do

—#—Mo phong

4/26/2013 11:00
4/26/2013

Biéu d6 muc nude tram Cat Lai tir 26/04/2013 9:00 dén 28/04/2013 20:00
) N N ZaN
. 7\ 7N )N\ A

o N ] NN ]
Ng

4262013 9:00

Hinh 10. Biéu do muec nwoc tram Phu An twe 26/04/2013 9:00 dén 28/04/2013

Str dung cac hé sé thong ké RSR, R?, NSE dé
danh gia hi¢u qua mo hinh duogc trinh bay trong

/ \ 7 N/ ./

2 o

°

—+—Thye do

My nwéc (m)

—=—Tinh toin

o NN
SASSASS S
m\\“:\“’\‘\""\ NG O
s
S S s
"‘u\vx » »

%ﬂé %%%r\-\
PO QQWW »ﬂ

Hinh 11. Biéu do muwc mude tram Nha Bé tir 26/04/2013 9:00
Nhu vay, két qua tinh toan twong ddi phu hop
v6i két qua thuc do, chi s6 NSE va R? & cac tram

Bang 2: ) déu cao hon 0,8, chi sé6 RSR déu nhé hon 0,5.
Bang 2. Chi so danh gia mé hinh hiéu chinh - Kiém dinh mé hinh thay lyc:

thuy lyc Thoi gian kiém dinh tr 09:00 ngay

Tram RSR R2 NSE 25/05/2013 dén 08:00 ngay 27/5/2013. Str dung

— s0 li¢u myc nudce va luu lugng thue do céc tram

CatLai 0239 0967 0,942 Cht Léi, Phtt An. Nha Be.

Nha Be 0,272 0,975 0,925 Két qua myc nudce thuc do va tinh toan dugc

Pha An 0,313 0,901 0,970 trinh bay nhu Hinh 12 — 14:

@)

TAP CHi KHI TUQNG THUY VAN
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AN A N =N
-/ NN\
i Y S A

: A4

Mure nwéc (m)
S

—+—Thyc do

—=—Tinh todn

5/27/2013 8:00
5/27/2013 9:00

Cat Lai tir 09:00 ngay 25/05/2013 dén 08:00 ngay 27/05/2013

5)

Biéu db md phéng mue nwée tram Nha Be

5 N\
VRN

NN

a —+—Thye do

—=—Tinh todn

Hinh 13. Biéu do muec nuée tram Nha Bé tir 09:00 ngay 25/05/2013 dén 08:00 ngay 27/05/2013

Biéu 46 md phéng myc nwéc tram Phi An

°

°

Muc nuée (m)

Hinh 14. Biéu d6 muc nwée tram Phii An tir 09:00 ngay 25/05/2013 dén 08:00 ngay 27/05/2013

Bang 3. Chi sé danh gid mé hinh kiém dinh Céc chi s6 thong ké kiém dinh mé hinh duoc
thuy lyc trinh bay trong Bang 3:
Tram RSR R NSE Tu k,ét qua trén, nhom tac gié da dua ra‘ })C)
thong s6 nham s€ dugc dung dé tinh toan kiém
Cat Lai 0,36 0,96 0,86 dinh thuy lyc dugc trinh bay nhu trong Bang 4:
NhaBe 031 0,96 0,89

Pha An 0,36 0,96 0,86

TAP CHi KHI TUQNG THUY VAN
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Bdng 4. Hé s6 nham trén cdc séng trong khu
vue Tp.HCM sau khi hiéu chinh

Tén song H¢ s6 Manning
Dong Nai 0,032
Sai Gon 0,035
Nha B¢ 0,035
Long Tau 0,027
Dinh Ba 0,028
DPong Tranh 0,021
Thi Vai 0,021
Vam Co 0,027
Soai Rap 0,029

3.3.2. Thiét ldp mé hinh lan truyén mdn

a) Thiét lgp théng s6 mé hinh lan truyén man

B6 sb lidu né)ng do tai tram Cat Lai va Pha
An tir ngay 24/04/2013 00:00 dén 30/04/2013
00:00 dé hiéu chinh mé hinh (IMHOEN, Pai Khi
tugng Thuy Van Nam B9).

Céc tram hi¢u chinh mo hinh: Str dung 2 tram
do man tir s6 liéu do dac cua Dai Khi tugng la
Cat Lai va Phu An tir 24/04/2013 00:00 dén
23:00 26/04/2013 00:00 dé hiéu chinh mé hinh.

B¢ dir liéu man: dugc thu thap tai Pai Khi

Biéu dd mé phéng d¢ man tram Phi An

Dj man (@1)

S o &
SO P LSS S
RO RS >
S S S S S S
AR N R Gl G G Cai ¢

A oS SV o

P P S S

S GV GV o o o
W e e T

uuuuuuuu

S LSS S

tuong Thuy van Nam B¢ tai tram Cat Lai va Nha
Bé tir ngay 24/04/2013 00:00 dén 30/04/2013
00:0

b) Vung tinh va luoi tinh

Vung tinh va luéi tinh lan truyén man gidng
v6i vung tinh cua mo hinh thuy luc.

¢) Piéu kién bién va diéu kién ban dau

« Piéu kién bién man

Bién min ldy gidng bién thuy luc, trong do,
cac bién thugng luu 1iy bang 0.1 g/1, bién ha luu
lay tir 28 — 33 g/l.

« Biéu kién ban dau

Do d6 man bi anh hudng boi diéu kién ban
dau rit 1au nén diéu kién ban dau duoc 1€iy dua
theo chiéu dai cta con song tang dan 1én thuong
ngudn.Bude thoi gian sir dung trong mé hinh 1a
30 giay.

d) Hiéu chinh va kiém dinh mé hinh lan
truyén man

e Hiéu chinh mo hinh

Hé s6 khuéch tan ldy chung cho cac doan
song 1a 5-25 m?/s. Tién hanh mé phong xam
nhdp man va trich xuat dir liéu dé phuc vu hi¢u
chinh tai 2 tram do: Cat Lai va Phu An. Két qua
biéu dién két qua man thyc do va man tinh toan
dugc trinh bay trong Hinh 15 va 16 sau:

S S S

uuuuuuuuuuuuuu

Hinh 15. Biéu do d¢ man tram Phii An tir 0:00 ngay24/4 dén 23:00 26/4/2013

TAP CHI KHI TUQNG THUY VAN
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Biéu dé d¢ man tram Cii Lai

R G IC L IC L I I
S yyo RN 0%\40 h@’swxhs-xwownw S T S
h\b\&\b\&\(‘/\"ﬂ\\'ﬁ'(‘\"ﬁ\%\ﬁ\%\ V\W\\\\\Wh\w\%\«»\%\ﬂ@OGV\Wv
ARG @ ARG ® o o i o

O o o o o SR I I o

uuuuuuuuuu

Hinh 16. Biéu d6 @6 man tram Cdt Ldi tir 0:00 ngay24/4 dén 23:00 26/4/2013

Bang 5. Cac chi $6 théng ké sau hiéu chinh * Kiém diqh mo hinh
man Str dung so6 liéu méan thuc do tai 3 tram do
Tram RSR . NSE tur ngéy715/94/2016 1:00 dén ngay 17/4/2016
j 23:00 de kiém dinh.
Cat Lai 0,5 0,87 0,75 Két qua man thyc do va man tinh toan duoc
Phi An 0,67 0,67 0,611 biéu dién nhu trong Hinh 17 — 19:

Céc chi s6 danh gia m6 hinh duoc trinh bay
Két qua tinh toan twong ddi phu hop véikét  trong Bang 7:
qua quan tric, chi s6 NSE va R? § cac tram déu  Bang 7. Cdc chi sé thong ké sau kiém dinh mén
cao hon 0.6. Hé s6 RSR nho hon 0.7. Do vy,
bd thong s6 khuéch tan s& duge dung dé tinh Tram RSR R? NSE
toan kiém dinh mén (Béang 6).
Bang 6. Hé 56 khuéch tan cho mé hinh lan

Cat Lai 0,47 0,8665 0,7502

truyén man cdc séng néi tinh Tp. HCM Phii An 0.45 0.6157 0.4454
Tén song He 56 khuéch tan Tha Thiém 048 0,71 0,532
DPong Nai 25

Sai Gon 25 Nhu véy, két qua tinh toan twong dbi phu

re A 5 < s A \ 2 2

Nha Bé )5 h?‘p voi keI qua quan trac, cEn sowN"SE ’Va R ;0

. . cac tram déu cao hon 0,6, két qua & muc chap

Long Tau 21 nhan duoc.

Dinh Ba 22
DPong Tranh 17
Thi Vai 17
Vam Cé 24
Soai Rap 20

TAP CHi KHI TUQNG THUY VAN
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D§ man (g/1)

Neay

——Thyc do ~#=Tinh toan

Hinh 17. Biéu dé @6 man tram Cdt Ldi tir 1:00 ngay 15/04/2016 dén 23:00 ngay 17/04/2016
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Hinh 19. Biéu d6 dé man tram Thi Thiém tir 1:00 ngay 15/04/2016 dén 23:00 ngay 17/04/2016

3.3.3. Banh gia dién bién xam nhdp man tai
khu viee TPHCM

Dién bién min trén cac séng tinh Dong Nai,
TP. Hd Chi Minh phén 16m phu thudc vao ché @6
tridu cudng trén hai ving tinh sau day: (1) Song
Sai Gon, Nha bé va song Pong Nai chiu anh
huong cta ché do triéu cuong tir vinh Dong
Tranh.

TAP CHI KHI TUQNG THUY VAN

(2) Song Pong Tranh, song Go Gia, song
Thi Vai, Vam Co, Soai Rap, Long Tau, Dinh Ba
chiu anh hudng boi ché d¢ triéu cuong tir vinh
Ganh Rai.

Két qua mé phong xam nhdp manvao nam
2016, cho thdy:

RGM 1: RGM 1 (0,25%o0) la vung an toan
cho cip nudc sinh hoat trén cac song ndi tinh
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Pong Nai- TP.HCM

Trén nhanh Song Sai Gon, RGM 1 céch vi tri
cach tram Phu An mot khoang 12,19 km (vé phia
thuong luu).

RGM 2: RGM 2 (0,5%o)dugc danh gia dé
xac dinh ving cho phép cip nude sinh hoat (qua
xtt Iy thong thuong), bao ton thuc vét thuy sinh
va cac muc dich khac c6 yéu cau chat luong
nudc tuong ty voi dd man 0,25 — 0,5%o.

Trén nhanh Song Sai Gon, RGM 2 céch vi tri
tram PhGi An mot khoang 8,27 km (vé phia
thuong luu).

RGM 3: RGM 3 (1%o0) dugc danh gia dé xac
dinh vung cho phép str dung nudc véi muc dich
tudi ti€u thuy loi hodc cac muc dich sir dung
khac c6 yéu cau chit lugng nude twong ty véi
dd méan 0,5 - 1%o.

Trén nhanh Song Sai Gon, RGM 3 céch vi tri
cach tram Phu An mot khoang 4,6 km (vé phia
thuong luu).

RGM 4 (2%o): Chét luong nudc ung véi do
man cho phép trong khoang tir 1%o - 2%océ thé
phucvuy tét cho nudi tréng thuy san nudc 1o, tuy
nhién, giam nang suat cay trong nhay camman.

Trén nhanh Song Sai Gon, RGM 4 cach vi tri
tram Phi An mot khoang 1a 3,9 km (vé phia ha
luu)

RGM 5 (4%o): Chét luong nudc ung voi do
man cho phép trong khoang tir 2%o - 4%o c6 thé
phuc vu tét cho nuéi trong thuy san nudc lo, tuy
nhién, giam ning sut nhiéu loai ciy trong.

Trén nhanh song Sai Gon, RGM 5 cach vi tri
tram Phu An khoang 9,1 km vé phia ha luu.

RGM 6 (8%o): Chét luong nude ung voi do
man cho phép trong khoang tir 4%o - 8%0: Chi
phuc vunudi tréng mot s6 loai thuy san nudc lg,
tuy nhién, giam ning suit cic cdy trong chiu
man.

Tai nhanh Song Nha Bé, RGM 6 tai vi tri
ngay tai tram Nha Be.

RGM 7 (18%o): Chét lwong nudc tmg véi gia
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tri d6 man tir 8 - 18%o c6 thé phuc vu nuoi tréng
mot s loai thuy san nude lg nhung khong tudi
tiéu duoc.

- Tai nhanh Soai Rap, RGM 7 cach tram Nha
Bé mot doan khoang 13,8 km vé phia ha luu.

- Tai nhanh Long Tau, RGM 7 céach tram Nha
Bé mot doan khoang 18,05 km vé phia ha luu.

- Tai nhanh Béng Tranh, RGM 7 cach tram
Nha B¢ 1 doan khoang 14,61 km vé phia ha luu.

Thiy duoc ring tir cira song Soai Rap, Vam
Cd, Dinh Ba, Long Tau, Thi Vai tré vao ndi
déng, dd man giam dan. Tai khu vuc cira song co
dd man 16n nhat >18 g/L. Khu vuc ¢6 d0 man
nho nhét d6 1a khu vire Séng Sai Gon (cira xa HO
Dau Tiéng) v6i d6 man nho chi khoang 0,05 g/1.

4. Két luan

Bai bao “Nghién citu tinh todn lan truyén
man trén séng Sai Gon bang phwong phdp s6”
da cho théy mé hinh mét chiéu vira duge thiét
lap tinh toan xdm nhap man kha tot voi két qua
dang tin cay. Ranh man 0,5%o (vung cho phép
cép nudce sinh hoat qua xir Iy thong thudng, bao
ton thuc vt thuy sinh va cac muc dich khac cach
vi tri tram Phit An mét khoang 8,27 km (Vé phia
thuong luu). Trén nhanh song Sai Gon,tram Phu
An cach ranh méan dung dugc muc dich tudi tiéu
thiy loi (1%0) mot khoang 4,6 km vé phia
thuong luu va cach ranh man phuc vu cho muc
dich nuéi trong thuy san 1a khoang 3,9 km vé
phia ha luu. B mén cao nhét tai ranh man 18%o,
& day c6 thé phuc vu nudi trong motsd loai thuy
san nudc lg nhung khong tudi tiéu dugce.Tai
nhanh Soai Rap, RGM 18%o cach tram Nha Be
mot doan khoang 13,8 km vé phia ha luu.Tai
nhanh Long Tau, RGM 18%o cach tram Nha Be
mot doan khoang 18,05 km vé phia ha luu.

Két qua cua nghién ciru nay 1a nghién ciru
tién dé cho viéc xay dung hé théng quan tric va
canh bado xam nhdp man theo tiéu chuin mo
quéc té.

Loi cam on: Nghién ciru nam trong khuén khé dé tai “Nghién cieu bé chudan SWE (Sensor Web

Enablement) ciia OGC va dp dung thir nghiém xdy dung cdc hé thong mang lwdi quan trdc do man

theo tiéu chuan mo quoc té”.
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THE CALCULATION OF SALINIZATION BY NUMERICAL
METHOD: A CASE STUDY FOR SAI GON RIVER

Tran Thi Kim', Bui Hong Son?, Nguyen Thi Bay?,
Phung Thi My Diem', Nguyen Ky Phung*
'HCMC University of Natural Resources and Environment
HCMC Department of Natural Resources and Rnvironment
3University of Technology
“Department of Science and Technology, HCMC

Abstract: It is true that the salinity of the Saigon River has increased in considerably recent
vears. Thelack of water and saline intrusion in the drought season have become increasingly seri-
ous, directly affecting the water supply system for Ho Chi Minh City. Although the authorities have
actively implemented many solutions, the water supply companies still face many difficulties and
even stop taking raw water for many times due to salinity exceeding the permitted standards. Ac-
cording to the survey results of the Southern Institute of Water Resources Research, salinity at the
Hoa Phu raw water pumping station (located on the Saigon River in Cu Chi district) was above 150
mg / liter from the end of January to April 2016. For the reasons mentioned above, this study focuses
on calculating and simulating a one-way salt transmission by numerical method for the Saigon River
in order to support for managers to assess the impact of saltwater instrusion into agriculture and
supplying water.

Keywords: Salinization, Saigon River, numerical method, modelling.
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NGHIEN CUU PHUONG PHAP DU BAO VA CANH BAO
HAN KHI TUQNG THUY VAN AP DUNG CHO KHU VUC
TINH PAK LAK, TAY NGUYEN

Nguyén Ngoc Hoa!, Ngé Lé An2, Poan Quang Tri, Tran Tho Pat?,
Ping Thanh Mai®, Pinh Ptrc Truwong?

Tém tit: Han han thieong xuyén xay ra gdy anh hiong I6m trén dién réng va gay thiét hai lén
vé nguoi va cia. Khu viee Dak Lak, Tay Nguyén da va dang dién ra nhitng dot han han thiéu nuéce
nghiém trong trong miia khé. Boi vy can c6 nhitng phiong dn dw bdo canh bdo han sém givp khu
viee ¢6 nhitng gidi phdp g phé la diéu hét sirc can thiét. Nghién ciru da vmg dung so liéu tir mé
hinh khi tiegng toan cau IFS va mé hinh thity van SWAT nham xdy dung phwong an dw bdo han cho
khu viee, két hop ciing chi s6 han EDI dé dwa ra ban do canh bdo han. Két qua cho thdy véi mé hinh
khi twong IFS, lwong mwa va nhiét do da dwoc hiéu chinh sai 56 giup két qua moé phong 16t hon khi
lam dau vao cho mé hinh thity van; leu leong dong chay dwoc mé phong tét véi chi sé NSE, R,
PBIAS danh gia déu & mire dat trong qua trinh hiéu chinh va kiém dinh mé hinh. Bé thong $6 cho
mo hinh da tim dwoc, nam 2018 dwoc dwa vao dw bao thir nghiém dé danh gid han ciing nhu sy thiéu
hut dong chay véi thoi gian dir kién la 10 ngdy. Phwong phdp va két qud nghién civu sé€ gp phan ho
tro cho céng tdc phong chong thién tai cho khu vuee tinh Pak Lik va mé rong cho cdc ving khdc ciia

Viéet Nam.

Tir khéa: Dy bdo han, chi s6 han khi twong, IFS, SWAT, Pak Lak

Ban Bién tdp nhan bai: 05/01/2019 Ngay phan bién xong: 25/02/2019 Ngay dang bai: 25/03/2019

1. Pit van dé

O Viét Nam han han xdy ra 0 cac vung voi
murc d va thoi gian khac nhau. Do su tich liy
cham ma tac dong cua han han thuong kh6 nhan
biét hon va khi nhan biét duoc thi sy thiét hai
xay ra la dang ké. Han han thuong gay ra anh
huodng trén dién rong va it khi 1a nguyén nhan
truc tiép gay ton that vé nguoi nhung thiét hai vé
kinh té gy ra do han han 1a rat 16n. Thiét hai do
han han thuong xép thir nhat hodc thir hai trong
c4c loai hinh thién tai phd bién. Pic biét, nim
2015 va dau nam 2016, han han nghiém trong
dién ra 6 Tay Nguyén, Nam Trung Bo va Pong
bang song Ciru Long. O khu vuc Tay Nguyén,
lwong nudc trén cac ao hod, cong trinh thuy loi
roi vao tinh trang can kiét va gay thiét hai lon

Trung tdm D bdo Khi tiwong Thity véin quéc gia
’Truong Dai hoc Thuy loi

3Téng cuc Khi tiwong Thity van

‘Truong Pai hoc Kinh té quéc din

Email: ngochoa50v@gmail.com
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cho nganh nong nghiép ¢ Tay Nguyén. Tai Dak
Lak, dién tich han, thiéu nudc gdm 11.811 ha
laa, 457 ha ngd, 47.835 ha ca phé va cay trong
khéc; trong do, di¢n tich bi mat tre‘ing 4.364 ha
(3.260 ha lua, 274 ha ngo, 655 ha ca phé...).
19.000 ho dan thiéu nude va nhimg nam gan day
bién d6i khi hau da gay ra tong lugng mua va
nhi¢t do cac khu vuc hang nam bién dong khong
theo quy luat, xu hudéng bat lgi cho san xuét va
doi song cua nhan dan.

Cho dén nay, Trung tim du bao Khi tugng
Thuy van Qudc gia va cac dai khi tuong thuy vin
khu vuce van chua xay dung duoc hé thong giam
sat va canh bao han. Bén canh do, cac phuong
an du bao thuy van 10 ngay va thang thuong co
sai s6 16n voi chat lugng thudng chi dat 50-60%
do cac phuong an dugc xay dung tur cac quan h¢
hoi quy don gian. pé phuc vu tt cho cong tac du
bao nghi€p vu, canh bao sém han han thi viéc
xay dung dugc mot hé phuong phap canh béo,
du bao han tré thanh yéu cau cip bach va sé tro
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thanh nén tang dé xay dung hoan chinh tao thanh
cong cy hd tro hitu hiéu dua ra cac du bao canh
bao vé thiéu nudc, khd han ddi véi khu vuc
nghién ctru. Pi c6 nhiéu nghién ctru trong va
ngoai nudc vé han trong nhitng nam gan day co
thé ké dén nhitng nghién ctru [1-7]. Vi viy, muc
dich nghién ctru nham budc dau danh gia xay
dung mdt phuong phap cho cong tac du béo han
cho khu vuc nghién ctru gitp canh bao tt tinh
trang han han xay ra trong mua can. Dya trén cac
tai liéu thu thap duoc va dac diém cua khu vuc
nghién ctru, nhom tac gia lya chon phuong phap
md hinh toan két hop voi cac chi s6 han dé du
bao, canh bao han cho khu vuc nghién ciru.Dé dy
bao canh bao han khi tugng cho khu vuc nghién
ctru, nghién ctru su dung chudi s6 liéu khi tuong
thuc do va s6 liéu khi tuong sau khi da thuc hién
phuong phéap hiéu chinh sai s6 dé loai bo bt sai
s6 tir mo hinh khi twong toan cau [8]. Bén canh
d6 tng dung cong nghé GIS xay dung cac ban d6
canh bao han cho khu vuc tir chi s6 han da duogc
tinh toan. Pé du bao canh bao han thiy van cho
khu nghién ctru, nghién ctru sir dung dau vao cho
mb hinh thity vin 14 s6 liéu tir md hinh khi tuong
(d4 duoc hiéu chinh sai s6 ¢ budc tinh toan trudc)
dé mo phong dong chay du bao cho khu vuc, sau
d6 s& sir dung chi s6 han thuy van dé canh bao
han cho khu vuc nghién ctru.

2. Phuong phap nghién ciru

2.1 Gidi thiéu vé khu vure nghién ciru

Khu vuc nghién ctru thugc tinh Bak Lak, nam
trong luu vuc song Srépok. Luu vue song Srépok
la song nhanh ctua song Mé Cong, co luu vuc
rong 30600km?, trong d6 phan thuong du thudc
Viét Nam 1a 12.743km? (khong ké luu vuc Ia
Drang, Ia Hleo) (Hinh 1). Luu vuc c6 do cao
binh quan la 570m, mat d¢ ludi song la
0,55km/km?, ¢6 2 phu luu chinh 1a song Krong
Ana, Krong Knd. Nhanh song Krong Ana thudc
khu vyc tinh Pak Lak, séng 1a hop luu cha yéu
cua 3 song nhanh l6n 1a Krong Buk, Krong Pach
va Krong Bong. Tong dién tich luu vuc song 1a
3200km?, chiéu dai dong chinh 14 215 km. Dong
chinh song chay theo hudng Pong-Tay, doc theo
song vé phia trung, ha luu 1a nhitng bai 1y dat
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chua do bi ngdp lau ngay. Luu vuc chiu anh
huong chii yéu cia khi hdu Dong Truong Son
v6i lugng mua trung binh 1600 - 1700 mm. Phan
thugng ngudn song dai 30km, long séng ddc, do
dbc dat toi 30%0. Bién dong luong mua nam
gitra cac tram trong luu vuc la khong 16m noi cé
luong mua 16n ciing chi gip dén 1,5 1an noi ¢
luong mua nho. Lugng mua ting dan tir ving
thp 1én ving cao, & sudn don gié lwong mua 16n
hon ving thung liing khuét gi6, doc theo thung
ling song. Su phan phdi dong chay trong nim
cling phan ra lam hai mua: mua I va mua kiét,
v6i thanh phan luong dong chay mua 1 chiém
65-80% tong luong dong chay nim. Trong khi
d6 mua can kéo dai, khéc nghiét lugng mua vao
cac thang mua kiét khong dang ké lam cho
ngudn nudc song ngdi mua kiét rit nghéo nan.
Do tinh khong 6n dinh ctia mua dong chay ciing
nhu sy bién dong ctia dong chay nim, dong chay
kiét lam anh huong dén viéc khai thac ngudn
nudc song.

2.2 Thu thdp tai liéu

S6 liéu khi twong: Chudi s liéu khi tuong
thuc do dugc thu thap tir nam 1981 dén 2018 cho
6 tram trén khu vuc bao gém: Cau 14, Dak
Nong, Ban bBon, Giang Son, Krong Buk, Buén
Hb, Buon Mé Thudt (Hinh 1). Tuy nhién sb liéu
bdc hoi hién chi ¢6 cua hai tram 1a Budn Hd va
Budn Mé Thudt. Chudi s6 liéu khi tugng du bao
gom hai yéu t6 mua va nhiét d6 tir mo hinh khi
tugng toan cau IFS tir nim 2015 dén 2018 véi
d6 phan giai 0,125° x 0,125°, han du bao dén 10
ngay khoang cach 6 gio.

S6 liéu thiy van: Chudi sb liéu dong chay
duoc thu thap tor nam 1981 dén 2018 cho hai
tram trong khu vuc 1a Krong Buk va Giang Son.

S6 lidu dia hinh: Mb hinh cao do sb (DEM)
dugc thu thap tor dir liéu cao do sb toan ciu
ASTER (Advanced Space borne Thermal Emis-
sion and Reflection Radiometer) cua NASA véi
dd phan giai 30x30m, gia tri do cao tu 65-
2445m; Ban d6 thd nhudng luu vie song Srépok
thu thap tr Vién khoang san va dia chat; Ban dd
sir dung dét luu vuc Srépok nam 1990 dugce giai
doan tir anh v¢ tinh Landsat 4.5 TM tai tr trang
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BAN PO MANG LUOI SONG NGOI VA CAC TRAM KHi TUQGNG THUY VAN LUU VUC SONG SREPOK

107°300°E

108°00°E

108"300°E

12°400°N

CAMPUCHIA

CHU GIAI
Tram thiy van
Tram khi twong
Tram do mua
Thuy dién

* @ m 4

12°00'N

86ng nhanh
mm Song chinh

[ Hb chiva

BuonTuaSrah
n

' 1 o2
) > *
(5 _ Vo
g Quang Phu®

b |
Phong Dy bao

thiy,van TBTNNB

T
12°400'°N

Khanh Hoéa

Lam Péng

T
200N

Ninh Thuan

- '
0 5 10 20 30/ 40

T T
107°300°E 108°00°E

T
108°300°E

Hinh 1. Ban do mang hedi tram khi tieong thity van khu viec nghién civu

2.3 Chi s6 han thuc té (EDI)

Hién nay dé c6 rit nhiéu chi sé han da duoc
sit dung phd bién trén thé gii va & Viét Nam
nhu chi s6 SPL Ped, K, EDI, ty chuan, SWSL...
Kinh nghiém trén thé gi6i va & nudc ta cho thay
hau nhu khong c6 mot chi s6 han nao c6 vu diém
vuot trdi so véi cac chi sd khac trong moi diéu
kién. Vi vay, trong khuén khé cua nghién cuu,
tac gia lya chon chi s6 han EDI dé danh gia han
khi tuong.

Khéng giéng nhu nhiéu chi s han khac, chi
s6 EDI véi dang nguyén thuy [9] dugc tinh theo
bude thoi gian 1a ngay. Chi s6 EDI 1a mot ham
s6 cua luong giang thuy can co dé tra lai diéu
kién chuan (PRN). PRN la luong giang thuy
(mua) can c6 dé bu lai d6 hut mua tich luy ké tir
khi bat ddu mot dot han han.

EDI = —RN;
' ST(PRN,) M

DEP,
PRN; = ———
2. (1/N) 2)
N=1
DEP = EP - MEP 3)

Trong d6 j 1a chi s6 cua thoi diém hién tai;
ST(PRN) 1a d6 1éch chudn cua PRN; EP 1a luong
giang thuy httu hi¢u; MEP la gia tri trung binh
cua EP. Lugng giang thuy httu hi¢u dugc tinh
theo cong thirc sau:

EP, = Z
n=1

Vi i la khoang thoi gian tinh toan; Pm la
lugng giang thuy cua m-1 ngay trude do. Tuong
tu nhu SPI, cac gia tri EDI ciing dugc chuan hoa.
Ranh gidi han cua EDI chi ra cac diéu kién han
han nhu sau:

Zn: P, j/‘?} (4)

m=1
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Bang 1. Phan ccfp han khi twong theo chi s6 han thuc té (EDI)

Gia tri chi sb han thuc té EDI

Diéu kién

<-2.0
-1.99 --1.5.0
-1.49--1.0
-0.99 - 0.99

Cuc ki kho
Han khic nghiét
Han trung binh
Can chuan

2.4 Gioi thi¢u mé hinh SWAT

M6 hinh thiy van SWAT duoc phat trién tir
nhiing nam 1930 [10]. SWAT (Soil and Water
Assessment Tool) 1a cong cu danh gia nudc va
dat dugc xay dung boi tién si Jeff Arnold &
Trung tam Phuc vu Nghién ctru Nong nghi¢p
(ARS-Agricultural Research Service) thugc Bo
Nong nghi¢p Hoa Ky (USDA-Uhnited States De-
partment of Agriculture) va giao su Srinivasan
thudc Pai hoc Texas A&M, Hoa Ky. SWAT
cho phép mé hinh héa nhiéu qua trinh vat 1y trén
cung mot luu vuc. M6 hinh SWAT co nhiéu vu
diém so v6i cac md hinh trude do6 1a khi mo
phong SWAT s& phan chia luu vuc 16n thanh
cac tiéu luu vuc, cac don vi thuy van dua trén
ban dd st dung dat, thd nhudng, dia hinh dé tang
mirc d6 chi tiét mo phong vé mit khong gian
(Hinh 1).

Hién nay mot sé lugng 16n cac mé hinh thuy
vin c6 san va duoc sir dung rong rii trong quy
hoach va quan 1y tai nguyén nuée [11]. Mot sb

mo hinh thity vin phd bién nhu: SWAT, MIKE
SHE, HEC-HMS, SWMM, HBV [10, 12]. Chon
mot md hinh phu hop cho vung nghién cuu la
yéu t6 hang dau dé c6 mo phong didu kién thuy
van tdt. M6 hinh ¢6 thé duoc chon phu thude
vao tinh ning ctia md hinh, céng cu/phan mém
hd tro ctia nd, muc dich/yéu cu cua cic mod
phong, su san co cua dit liéu va lich st ap dung
md hinh & cac khu vuc cu thé. Dya vao diéu
kién dia ly ty nhién cia khu vuc nghién ctru va
co s dir liéu khi tuong thuy van, moé hinh
SWAT duoc lya chon dé mé phong dong chay
va danh gia sy thiéu hut dong chay ciing nhu
han thuy van cho khu vuc nghién ctru. M6 hinh
duoc chon 1a moé hinh ma nguén mo& voi kha
ning thich tng véi cac muc dich cy thé. Mo
hinh ma nguén mé duge xem nhu lya chon tot
v6i1 kha nang cho phép nguodi dung ty cap nhat
hay sira 16i cac doan code trong khi mo hinh ma
khoa thuong gip 15i khi chuyén giao hay cap
nhat cac phién ban.
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Hinh 2. So d6 chu trinh thity van trong pha ddt [13]

2.5 Thiét Igp mé hinh

Nghién clru tap trung vao duy bao han khi
tugong va thuy van cho khu vuc tinh Bak Lak, tuy
nhién khu vuc nghién ctru nam trong luu vuc
song Srépdk, cac tram thuy van trén khu vuc tinh
cling thudc Iuu vue Srépok nén nghién ctru thiét
1ap mod hinh cho luu vuc song Srépok. Thiét 1ap
dir liéu dau vao cho mé hinh can: (1) M6 hinh
cao do sd (DEM) duogc thu thap tur dir liéu cao
d6 s6 toan cau ASTER (Advanced Space borne
Thermal Emission and Reflection Radiometer)
cua NASA véi do phan giai 30x30m, gia tri do
cao tir 65 - 2445m (hinh 3a); (2) Ban dd thd
nhudng luu vuc sdng Srepok thu thap tr Vién
khoang san va dia chat. Cac loai dat dugc ma
hoa theo quy dinh cia m6 hinh SWAT bao gém
dat nau do, dit xam bac mau, dat den co t?mg
loang 16, dat den nit né, dit mai bién dbi trung
tinh it chua, dat nit né loang 16, dat phu sa, dat
Glay trung tinh it chua (hinh 3b); (3) Ban d st
dung dét luu vuc Srepok nam 1990 dugc giai
doan tir anh v¢ tinh Landsat 4.5 TM tai tir trang
web http://earthexplorer.usgs.gov voi do phan
giai 30x30m. Twong ty nhu ban d6 khac, ban db
tham phu dugc chia thanh bay loai dya trén ma
ctia md hinh SWAT bao gdm cdy lau nam, ciy
hang ndm, rirng rung 14, ring thudong xanh, rung
hdn giao, dat chuyén dung va mit nude (hinh
3¢). Can cur vao mang ludi tram thiy van va ban

TAP CHI KHI TUQNG THUY VAN

dd dia hinh DEM, md hinh SWAT chia luu vuc
thanh 13 tiéu luu vie nhu hinh 3d.

D¢ chinh x4c m6 phong ciia mo hinh duoc
danh gia qua chi sb Nash va cac dic trung théng
ké PBIAS va R2[14]. Chi s6 Nash Sutcliffe Ef-
ficiency (NSE) [15] duoc sir dung dé danh gia
su phu hop gitra cac gia tri thuc do va mo phdong.

> Qo —Qurr)’
Z ,Iil( QiTD - aiTD )

Hé sd can bang tong lugng Percent Bias
(PBIAS)la su phu hop gitra trung binh dy bao va
trung binh quan trac. Hé s6 nay ciing xac dinh
xu hudng tri trung binh cua gia tri dy bao 16n
hon hay nhé hon trj trung binh quan tric.

Z ) ( Qirp —Qirr ) x100
Zizl QiTD

Hé s6 tuong quan Pearson (R?) 1a thuéce do
mirc do chit ch& ctia mdi quan hé tuyén tinh gitra
bd gia tri thuc do va moé phong. Muc dich cua
moé phong khi hé s6 twong quan duogc st dung 1a
dé ham muc tiéu cuc dai hoa t6i 1. Tuy nhién,
kha nang dat gia tri tuyét ddi kho co thé dat duoc
nén gia tri R? thuong dugc chép nhan khi dat trén
0,5 [16-17].

30w 80)(0n-Tn)
\/z 21( Qo _GTD )( Qpr — GTD)

NSE=1-

(6)

PBIAS=

(M

@®)
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Hinh 3. (a) Ban d6 DEM; (b) Ban do phan logi dat; (c) Ban do sir dung dat; (d) Ban dé phdn chia
tiéu luu viee trong mé hinh SWAT

3. Két qua nghién ciu chinh sai s6 don gian [20].
3.1 Két qua hiéu chinh va kiém dinh cdc yéu Chudi s6 liéu thu thap duoc tir mo hinh toan
10 khi twong tiv mé hinh toan cau IFS cau IFS hién c6 tir nam 2015 dén 2018 vai 3

Déi voi dic trung mua, phuong phap théng  dang s6 liéu nhu sau dé phuc vu cho nghién ctru:
ké hiéu chinh sai sb thuong dung hién nay la S6 liéu @6 phan giai 0.125° x 0.125°, han du bao
phuong phéap hiéu chinh phan vi do tinh don  dén 10 ngay khoang cach 6 gid. Vi chudi s6 liéu
gian, phi tham sb va kha ning Gng dung cho han ché vé thoi gian thu thap nén nghién ctru sir
nhiéu d6i tuong ma van dam bao két qua tét [18].  dung chudi nam tir 2015 dén 2017 cho viéc han
Theo Piani va cs (2010) [19] ham hiéu chinh ¢6  tich hiéu chinh sai s6 du bao tir mé hinh cho cac
dang: yéu t6 mua va nhiét do sau d6 kiém dinh lai véi

P, = FO*IX[Fm(Pm)] (9)  s6 lidu nam 2018. S6 liéu nam 2018 duoc sir
dung cho viéc du bdo thtr nghiém véi thoi gian

Trong d6 Py va P, twong ung 1a luong mua  du kién 1a 10 ngay. Két qua hiéu chinh va kiém
thuc do va lugng mwa mo phong, Fo, F tuong  dinh cho chudi s liéu mua bao gdm 6 tram khi
g 1 phéan bd lity tich cua lugng mua thyc do  twong thuy vin dugc thé hién trong cac hinh 4,
va lugng mua mo phong. Déi véi cac dic trung  hinh 5 va nhiét d6 tai 02 tram Budén H6 va Buon
nhiét d9, nghién ctru sir dung phuong phap hiéu  Mé Thudt dugc thé hién trong hinh 6.
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Hinh 4. Qua trinh hiéu chinh lwong mua tqi cac tram: Giang Son, Buon Mé Thuot, Cau 14, Krong
Buk, Ban Pén va Buén Ho
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Hinh 5. Qua trinh kiém dinh lwong muwea tai cdac tram: Giang Son, Buon Mé Thuot, Cau 14, Krong
Buk, Ban Pén va Buén Ho
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Hinh 6. Két qua hiéu chinh va kiém dinh nhiét dé tai hai tram Budén Hé va Buén Mé Thudt

3.2 Két qua hiéu chinh va kiém dinh mé  tram thuy vin thudc tinh Dak Lak 1a Krong Buk
hinh SWAT va Giang Son cho két qua dugc thé hién trong

Thoi gian hiéu chinh mé hinh duoc liy tir  bang 3, hinh 7. B thong sb mé hinh trong thoi
nam 1981 dén 1991, thoi gian kiém dinh mé gian hiéu chinh duoc thé hién trong bang 4.
hinh dugc iy tir nam 1982 dén 2001cho hai

Bdng 2. Két qua danh gia hiéu chinh va kiém dinh mé hinh SWAT

s Chi tiéu danh Tram thuy van £
Qud trinh gia Giang Son Krong Buk Chat luong
Hio NSE 0,72 0,78 Dat
hiﬁl}ll PBIAS 11 12 Dat
¢ R 0.68 0.7 Pat
i NSE 0,75 0,76 Dat
1€m
R _ 0,7 0,7 Dat
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Bdng 3. B thong s6 trong qud trinh hiéu chinh mé hinh SWAT

Gia tri
Tham s6 Y nghia Krong Giang
Buk Son
r CN2 HE¢ s6 CN ung voi dieu kién am IT (%) -1,13 -1,99
v_SURLAG H¢ s@ tr§ dong chéy’mat (ngay) 6,74 14,88
v_ESCO HE 0 boc hoi cua dat 0,002 0,03
v_SOL AWC Kha nang trir nudc cua dat 0,47 0,19
v_SOL BD Dung trong cta 16p dat (g/cm’) 0,89 1,65
v_CH N2 H¢ s6 nham cuia song chinh 0,32 -
v_ALPHA BF  Hg s0 tri€t giam dong chdy ngam 0,46 0,27
v_GW_DELAY Thoi gian trir nuéc tang ngam (ngay) 110 116,94
v.GWQMN Ngudng sinh dong chay ngam (mm) 1003 6562,1
v.GW REVAP Hg s06 tai boc hoi nudc ngam 0,15 0,16
150 900 :
L6 () :g t K.mngBuL;k 800 (b) :gf GG‘:‘n:S::
g 80
20
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%20‘] 1 E1000
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e

7. Keét qua hiéu chinh va kiém dinh luu lwong tinh toan va thuc do tai hai tram

o

¥

va Giang Son: (a, ¢) T 1981-1991; (b, d) Tuwr 1992-2001

ong Buk

3.3 Két qua dw bdo thir nghi¢m

Tién hanh du bao thir nghiém cho nam 2018,
st dung s li¢u mua, nhiét 6 da dugc hiéu chinh
sai s6 tir md hinh toan cau IFS. Thoi gian du kién
cho dy bao thir nghiém 1a 10 ngay dé danh gia dy
bao han va danh gia chi s6 han han.Tir két qua
hiéu chinh mua dy bao tir mé hinh toan cu, tién
hanh danh gia chi s6 han EDI [21] cho ngay thir

TAP CHI KHI TUQNG THUY VAN

10 cuia chudi thoi gian véi cac tram khi tuong
trén khu vuc nghién ciru va dua ra ban do canh
béo han duoc thé hién trong hinh 9. Thoi gian
du bao tir ngay 01/01 dén 10/01/2018 cho hai
tram thity van Kréng Buk va Giang Son, két qua
du bdo dong chay 10 ngay dugc md phong tir mo
hinh dwgc thé hién trén hinh 8.
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Hinh 8. Két qud di bdo dong chay 10 ngay tai 02 tram: (a) Kréng Buk; (b) Giang Son

Dura vao chudi qua trinh trung binh dong chay  ciru dd danh gia duoc su thiéu hut dong chay
dugc xdy dung tir nim 1980 dén 2017 ctia hai  trung binh 10 ngay so véi trung binh nhiéu nim
tram thuy van Giang Son va Krong Buk, nghién  cung ky (bang 5).

Bang 4. DBanh gia dong chay dw bao trung binh 10 ngay so voi thoi dogn TBNN

Tram Qw 10ngay du bdo  Qrenn So sanh
Krong Buk 6,5 7,6 <TBNN 14%
Giang Son 89 91 ~TBNN

12400

CHU GIAI

W T thiy o

-

14 NinkThat

0T 1 I0TE

Hinh 9. Ban do canh bdo han theo chi s6 EDI - 10/01/2018
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4. Két luan

Nghién ctru da ung dung mo hinh khi tugng
toan cau IFS cho khu vuc nghién ctru, 1a mot mo
hinh c6 d¢ phan giai cao so vdi cac mo hinh hién
¢4 nén s& cho chit luong du bao chi tiét hon cho
khu vuc. Bén canh d6 nghién ctou da trmg dung
dugc phuong phap hiéu chinh sai s6 cho md hinh
nham khic phuc duoc phan nao nhugc diém cua
mo hinh. Tuy nhién, day la du bao thoi han vira
va la du bao pham vi cép luu vuc, cac tram do
thua thdt, khong dai biéu nén viée du bao mua
tré' nén phre tap vi d6 phan giai cac 6 ludi trong
cac mo hinh s6 tri 14 twong dbi 16n so voi dién
tich ctia luu vuce va chi tiét hon tai cac diém tram

do mua trén luu vue va céac tiéu luu vuce. Chinh
vi vy can phai c6 cach tiép can tot mang tinh
cap nhat cho luu vuc nhu cac anh hudng cua
hinh thé thoi tiét dé xem xét higu chinh va dua ra
cac gia tri du bao mua phu hop hon.Nghién ctru
d3 ap dung s6 liéu tir mo hinh khi twong toan cau
IFS va mé hinh thiy vin SWAT nham xdy dung
phuong an du bao han cho khu vuc, két hop cung
chi s6 han EDI dé dua ra ban dd canh bao han.
Két qua du bao dong chay thir nghiém va két qua
ban d0 canh bao han theo chi s EDI s& gop phan
hd tro cho cong tac phong chdng thién tai & khu
vuc nghién cuu.

Loi cam on: Két qua nghién ciru la mét phan néi dung ludn van ciia hoc vién Nguyén Ngoc Hoa.
Nhém nghién ciru xin chdn thanh cam on sw hé tro cia dé tai BDKH.20/16-20 va BDKH.24/16-20

trong viéc thuc hién va cong bo nghién cuu nay.
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RESEARCH ON FORECASTING AND WARNING METHODS IN HYDROMETEO-
ROLOGICAL DROUGHT: CASE STUDY AT DAK LAK PROVINCE, HIGHLAND
IN VIETNAM
Nguyen Ngoc Hoa!, Ngo Le An?, Doan Quang Tri®, Tran Tho Dat?,
Dang Thanh Mai?, Dinh Duc Truong*
"National Center for Hydro-Meteorological Forecasting, Hanoi, Vietnam
*Thuyloi Univierity, Hanoi, Vietnam
3Viet Nam Meteorological and Hydrological Administration, Hanoi, Vietnam
“The National Economics University, Hanoi, Vietnam

Abstract: In recent years, droughts have occurred more often, affecting large areas and causing
great losses of people and property. Especially, in Dak Lak - Central Highlands, there have been se-
rious droughts in the dry season. Therefore, it is necessary to have plans to forecast and produce
early warning which help this area to respond. The objective of this study is to apply the data from
global meteorological model (IFS) and hydrological model (SWAT) to develop a drought forecast-
ing model for this area, besides using EDI index to produce a warning map. Initial results show that
rainfall and temperature from the meteorological model (IF'S) with bias correction method can make
better simulation and the input for hydrological model; the simulated discharge is acceptable with
NSI, R2, PBIAS have reached good level in both calibration and verification period. With the founded
parameters, the data in 2018 was used in the test forecast to assess the shortage of flow and giving
warning drought map with 10 day lead time. The method and results will contribute to disaster pre-
vention in Dak Lak and other areas in Vietnam.

Keywords: Drought forecast, drought indexs, IFS, SWAT, Dak Lak.
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VAI TRO CUA SAI SO MO HINH TRONG BAI TOAN
PONG HOA SO LIEU DUA TREN PHUONG PHAP BIEN
PHAN: THU NGHIEM VOI MO HINH PHAN GIAI CAO
WRF-ARW VA DU BAO MUA LON TRONG TREN KHU

VUC BAC BO

Du Pire Tién', Hoang Pirc Cwong!, Mai Khanh Hung', Hoang Phiic LAm'

Tém tit: Trong bai todn dong héa sé lidu dira trén phwong phép bién phdn, sai s6 mé hinh déng
vai tro quyét dinh dén viéc lan truyén mét cach hiéu qua cdc théng tin quan trdc khi dwoc bé sung
vdo mé hinh theo chiéu ngang, thiang diing va gitka cdc bién mé hinh véi nhau. Bai bdo sé trinh bay
mét s6 khdo sat khéc nhau lién quan dén nhitng lva chon thiét ldp ma tran sai $6 ctia mo hinh WRF-
ARW thik nghiém trong duw bdo mura I6m trén khu viee Bic Bé véi so do dong héa bién phian WREDA.
Cdc thir nghiém gom: i) sir dung sai s6 cho trede ciia NCEP va ii) sai s tinh todn dwa trén két qua
dy bdo ciia mé hinh WRF-ARW cho riéng khu viee Viét Nam. Hai phwong phdp tinh sai s6 mé hinh
gém su dung dy bao nga“'n han ciia NMC va dy béo t6 hop tir chinh mo hinh WRF-ARW cho khu vuc
Viét Nam. Mot s6 thir nghiém ban dau véi truong hop mua lon dién hinh trén khu vuc Bdc B cho
thdy dg nhdy ciia ki ndng du béo muwea (ddnh gid thong qua chi sé ETS trén tram quan trac) phu thudc
vao viéc lua chon thiét ldp ma tran sai 56 truong nén B va viéc tinh todn ma tran B tir dw bdo riéng
cho khu vuwe Viét Nam la can thiét.

Tir khoa: M6 hinh WRF-ARW, dong héa sé liéu, sai s6 di bdo, so' do bién phdn, ma trdn hiép
bien sai.

Ban Bién tap nhan bai: 05/01/2019 Ngay phan bién xong: 20/02/2019 Ngay dang bai: 25/03/2019

1.Mé dau

Theo Lorenz (1963, 1970) [7], m{t trong
nhiing nguén gay ra sai s6 chinh cho cac mé hinh
du bao sb tri (Numerical Weather Prediction -
NWP) 1a d6 chinh x4c cua trudng diéu kién bién
ban dau va phwong phap doéng hoa sb licu la
phuong phép nang cao d chinh xac cua truong
ban d4u cho mé hinh du béo s6 tri thong qua viée
phan tich t6i wu lai trudng ban dau tir sé licu
tham sat bo sung & quy md dia phuong hoic cac
s6 loai s6 liéu méi nhu bire xa vé tinh hay do
phan hdi cua radar, qua d6 giam thiéu duoc tdi
da nhirng phat sinh do sai s6 ban dau gay ra. Tién
than cua phuong phap dong hoa s liéu 1a cac
phuong phap phan tich khach quan vé1 muc tiéu
xac dinh duoc céac gia tri cua cac bién khi tuong
trén ludi 10i rac tir cac diém quan trac hitu han

Trung tam Dy bdo khi twong thiy van quéc gia
Email: duductien(@gmail.com
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dugc cung cip, dién hinh gdm cac phuong phap
phan tich khach quan (Objective Analysis) cua
Cressman (1959) [7] va phuong phap hi¢u chinh
lién tiép (Successive Correction) cua Barnes
(1973) [1,7]. Gia str md hinh s6 tri NWP gdm
céc bién gi6 (thanh phan kinh hudng u, vi huéng
v va thang dtmg w), nhiét do (T), ap suat (P) va
d6 am (q), khi d6 ky hiéu vector x»con goi la
truong nén hay truong phan tich ban déu cia mé
hinh chua dugc bo sung sb liéu quan tric cho
trudc 1a vector nhiéu chiéu c6 cac thanh phan
bao gém tat ca cac gia tri u,v,w,T,P va q theo
khong gian, c6 thé biéu dién don gian thanh: x,
{u,vw,T,Pq}. Vi sai s6 do qua trinh ndi suy quan
tric vé ludi tinh, sai sé trong quan tric, d6 thua
ctia quan tric dan t&i vector x, luén khac so véi
vector khi quyén thuc té (zruth), ki hiéu 1a x..
Bai toan dong hoa sé liéu dua trén phuong phap
bién phan 1 viéc cuc tiéu hoa ham gia (cost func-
tion) voi dang nhu sau:
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J(x) = %[(x —x)" (B)7'(x = x) + (v, —HC)) (R (3, — H(x))]

Trong d6 vector x ma & d6 ham J cuc tiéu sé
duogc goi 1a trang thai phan tich (analysis) khi
quyén téi uu (xa) c6 duge khi cho trudce vector
Xb VA quan tric yo. Trong phuong trinh biéu dién
J, ki hiéu T la ma tran chuyén dang, B va R lama
tran sai s6 hiép bién trong tng cua trudng nén va
quan tric, H(x) 1a phép chuyén doi, ndi suy tir
cac bién mo hinh x sang gia tri quan tric tuong
mg y, néu cac quan tric dua vao dong hoa 1a cac
bién mo hinh nhu nhiét do, d6 am, gi6 hay ap

Yo — ]H](x) =Yo — H(xb + (x - xb)) = {YO - H(xb)} - H(x - xb)

Khi d6 cong thirc trién khai ctia dao ham J(x)

VJ(x) =B '(x—x,) + HR"'H(x — x;,) — H'R™'(y, — H(x},))

Gia tri x dé J dat cuc dai ung voi vé phai cua
phuong trinh VJ(x) = 0 va bién d6i chuyén vé

x, =x, + (BH")(R+ HBH") ™ (y, — H(x;))

Tuong tu biéu dién twong minh cua vector
x» {u,v,w,T,P,q}, tacod thé biéu dién vector quan
trac Y, {Uo) Vo) Wy, Tp, By qpy . Yo} VOI Y, 12
céc quan tric khong truc tiép va can chuyén d6i
bang toan tr H. Trang thai phan tich (analysis)
khi quyén toi uu (x.) phu thudc rat nhiéu vao
thong tin cua B va R, dac biét ma tran sai s6 B s&
dong vai tro truyén thong tin theo khong gian
ngang va thang dung co trong sé dbi voi quan

y— xllc) b
By, + 0% i
Vi thé cac phan tir khéng nam trén duong
chéo va khac khong ctia ma tran B sé dan toi gia
tri thay doi dén truong phan tich cho thanh phan
thi / trong véc to trang thai x. Ngoai ra ta thdy
réng, néu &° nho hon nhiéu (<<) phan tur duong
chéo Bk khi d6 phan tir thi k trong véc to phan
tich t6i wu X s& xAp xi gia tri quan tric y, va néu
o”16n hon nhiéu (>>) phan tir duong chéo Bu
khi d6 gi4 tri phan tich hdu nhu khong khéc so
v6i gid tri truong nén ban dau, hayx? ~ x2. Nhu
vay, néu ma tran sai s6 B 1a qua lon so vai sai $6
quan tric, phan tich s& gn véi quan tric, ngugc
lai phan tich toi uu s& gan so Vi gié tri truong
nén ban dau. Tinh phtc tap ciia ma tran B thé
hién trude hét & o 16n cua ma tran nay, néu mo

xla = xlb +Blk
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(1
suét thi H chi 1a qua trinh ndi suy thuan tiy, néu
cac quan tric 1a dang phi truyén thong nhu buc
xa vé tinh, d6 phan hoi radar thi H 1a mot so
d6/mé hinh cu thé, vi du so dd truyén birc xa tinh
toan va chuyén doi thong so profile nhiét am khi
quyén cho trudc sang gia tri birc xa ing voi cac
budc song dinh trude [1]. Pé ham J(x) dat cuc
tiéu thi dao ham cua J theo x phai bang 0 hay
V. J(x,) = 0 .Goi toan tir H 1a toan tir thoa man
xép xi sau:

(2)
c6 dang:

3)
cho xa ta dugc cong thire cudi cing vé nghiém
phan tich toi vu:

“4)
trac dua vao cho trudng ban dau. Pé minh hoa rd
hon ¥ nghia cua sai s6 ma trin B, ta xem xét chi
c6 mot quan tric thir k, co nghia véc to quan tric
sé co dang ¥, = {0,0,0, ... y..0}, khi d6 ma tran
H va H cling s& 1a mt véc to hang véi céac gia
tri phan tir bang 0 trir phan tr thr k =1 va yo =
y,R= o”. Khi d6 phuong trinh cho trudong phan
tich tdi uu s€ duoc viét lai dudi dang:

By, By

By +02y_Bkk+02xk (5)
hinh c6 kich thudc theo khong gian ~ 10°x 10%x
10% x s6 bién (~ 5) thi kich thuéc cua ma tran B>
106 x 10°1a rat 16n dé co thé luu trir nén trong
thuc té ma tran B dugc don gian hoa bé“lng cac
giai thiét khac nhau, vi du trong phuong phap
cua WRFDA cho m6 hinh WRF-ARW, ma tran
B dugc gia thiét 1a thiét 1ap boi ma tran U sao
cho B=UUT va ma tran U lai tiép tuc duogc gia
thiét 1a c6 thé phéan gid thanh cac thanh phan
khac nhau sao cho qua trinh cyc tiéu hoa ham
gia J co thé thyuc hién duogc. Cac phuong phap
nay con duoc goi la tién diéu kién hoa (precon-

ditioning)[1,5].
Vi tam quan trong cua sai sé mo hinh (¢ day
ma ma tran B) dén viéc lan truyén mot cach hiéu
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qua cac thong tin quan tric duoc dua bod sung vao  tinh bao phu toan bo Viét Nam va Bién Dong) va
mo hinh, bai bao sé trinh bay mét s6 khao satkhac 5 km (mién tinh bao phu toan b mién Bic) cho
nhau lién quan dén nhing Iya chon thiét 1dp ma  mo hinh WRF-ARW, ca hai mién tinh déu co sd
tran sai s6 cua md hinh WRF-ARW thir nghiém muc thrfmg dang la 41 va du bao dén han 72h. DBéi
trong du bao mua 16n trén khu vuc Bic Bo viso  véi du bao chuan (control), cac lya chon vat 1y cho
d6 dong hoa bién phan WRFDA. Muc II ctia baii  md hinh WRF-ARW bao gom: so d6 Kain-Fritsch
béo 1a thiét ké thir nghiém bao gom gidi thitumdé  (KF) cho tham sé hoa dbi luu, so dd buc xa song
hinh dy bio WRF-ARW, so d0 dong héa ngin Goddard, so d6 tham sd hoa 16p bién cia
WRFDA sb liéu diéu kién bién, truong hop thir  Mellor-Yamada-Janjic (MYJ), so dd vi vat Iy may
nghiém, s6 liéu quan trac. Nhiing phan tich két  khép kin 6 bac WSM6 va so do rdi bé mit 14 Jan-
qua dugc dua ra trong phan 11 ciia bai bao vamét  jic Eta.

s6 két luan chinh duoc tong két trong phan VI. 2.2. So do dong héa bién phin WRFDA va
2. Thiét ké thi nghiém chwong trinh thiét lgp ma trgn B
2.1. M6 hinh sé tri khu viec WRF-ARW Song song voi mo hinh WRF-ARW, hé

Nghién ctru st dung hé théng mé hinh  thdng ddng hoa s liéu dira trén phuwong phap bién
khu vuc WRF véi nhan dong luc ARW phiénban  phan dugc phat trién voi tén goi 1a hé thong
3.9.1.1 do Trung tdm dy bao méi truong quéc gia WRFDA [5]. Trong hé thong WRFDA, chuong
My (NCEP) phat trién (goi tat 1A WRF-ARW). M6 trinh thiét Iap ma trin B dugc goi 1 gen_be trong
hinh WRE-ARW duoc nghién ciru va p dung phé  d6 cung cép viée tinh ma tran B theo cac cach tiép
bién tai Viét Nam nhiing ndm vira qua, cac cong  can khac nhau. Chuong trinh gen_be cta hé thong
trinh dién hinh c6 thé ké dén gém trong nghién WRFDA dé cung cap sin hai cach u6c luong ma
ctru du bao thoi tiét va bio hay trong viéc ap dung  tran B gdm NMC [9]va ENS (sir dung do tan cia
va du bao t6 hop [1,2,3,4]. Chi tiét hon vé mo hinh  hé thdng t6 hop [6]). Trong phuong phap NMC,
WRE-ARW c6 thé tham khao trong [8, 10]. sai s6 B dugc ude lugng tir covariance ctia hai 6p

Thir nghiém thiét 1ap hai ludi tinh gdm 199 du bao cach nhau 24h, v&i ki hiéu <<>> 1a phép
diém ludi theo kinh huéng va 199 diém ludi theo 13y trung binh, khi d6 B c¢6 thé xap xi boi cong
vi hudng voi do phan giai ngang 1a 15 km (mién  thuc:

B = ((56 - ftrue )(f - ftrue )T) ~ a(((£48 - 3—524)(% - £24)T>)

Dbi voi phuong phap uée luong B qua du Trong nghién ctru nay, dé tao ra du bao to hop
béo to hop, ta can thyuc hién dy bao t6 hop dua  (ensemble) trong lua chon ENS cua chwong trinh
trén mo hinh ap dung (0 day 1a WRF-ARW). D6 gen_be, chiing toi dua trén viéc thay doi cac lua
tan cua dy bao t6 hop twong duong véi thong tin -~ chon vt 1y trong mo hinh WRF-ARW gdm (a)
clia ma tran sai s6 B, xem minh hoa trong hinh 1. so d6 Kain-Fritsch (KF) hoic Betts-Miller-Jan-

Sai s6 B jic (BMJ) cho tham s6 héa d6i luu (cumulus pa-
/ rameterization scheme-CPS); (b) so do buc xa
& busde i biko truse) song ngan Goddard hoic Dudhia; (d) so dd tham

s6 hoa 16p bién cua Yonsei University (YSU)
hoéac Mellor-Yamada-Janjic (MYJ) va (e) cac so
d6 vi vat Iy may tir don gian dén phuc tap gom

% B2 cac thani phin s0 do Lin, WSM3, WSM5 dén WSM6 (khép kin
du bao t6 hop 6 bac). Dya trén viéc to hop cac lya chon nay co

thé tao ra t6i da gdbm 32 céu hinh vat Iy khac

Ly . nhau [2]. Luu ¥ thém ¢ day ddi voi so do 16p

bién MYJ thi so dd r6i bé mat s& duoc dat 1a so

Hinh 1. Minh hoa wéc lrong sai sé ma trdn B tir \ . . T K
do Janjic Eta so vdi so do khép kin roi dua trén

dir béo 16 hop & cdc lan thiee hién dw bdo trude dé
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gia thiét cia Monin-Obukhov. Cac dy béao t6 hop
duogc goi tit 1a 32-ensemble duoc thuc hién véi
muc dich cho thtr nghiém Str dung Iya chon ENS
tinh tir chwong trinh gen_be tir 1 tuan du bao to

BAI BAO KHOA HQC

hop t6 hop da vat Iy gdm 32 thanh phan dya trén
moé hinh WRF-ARW cho khu vuc Viét Nam.
Céc thir nghiém trong nghién ciru duge tong két
trong bang 1.

Bang 1. Cac truong hop thu nghiém

Ki hiéu thir nghiém

Thong tin thir nghiém

Loai thong tin sai s6 mo hinh

EXP_CONTROL

EXP_CV3_NCP

EXP_CV5 NMC

- Khong c6 dong hoa sb
liéu

- Lya chon cv=3 trong
WRFDA

- Sai s6 m6 hinh tinh todn
dua trén két qua du bao cua
md hinh WRF-ARW cho

St dung sai sé cho trudc cia
NCEP

Str dung Iya chon NMC tinh
to chuong trinh gen be tur 2
tudn du bao trudc thoi diém
du bao

St dung Iya chon ENS tinh tir

EXP CV5 ENS riéng khu vuc Viét Nam
(lua chon cv=5 trong
WRFDA)

chuong trinh gen_be tir 1 tun
du bao t6 hop t6 hop da vat ly
gdm 32 thanh phan dya trén
md hinh WRF-ARW cho khu
vuc Viét Nam

2.3. 86 ligu diéu kién bién, quan tric va cdc
truwong hop thir nghiém

Nghién ctru st dung du bao tir mo6 hinh toan
cau GFS (My) lam diéu kién ban dau va diéu
kién bién cho m6 hinh WRF-ARW, dugc cung
cap thong qua dia chi
http://www.nco.ncep.noaa.gov/pmb/products/gf
s/. S6 liéu GFS c6 do phan giai ngang 1a 55 km
v6i sé muc ap sudt thing dung cua mé hinh
GFS 1a 26 va dugc cap nhat 3 tiéng mot cho mo6
hinh WRF-ARW. Céc sb liéu dong hoa thir
nghiém gdm bé mat, cao khong va vé tinh quy
dao cuc (s6 liéu ddu do AMSU, HRIS va MHS)
dugc kiém soat chat lwong (quality control) va
hiéu chinh tai NOAA, thu nhan trén dia chi:
ftp://ftp.ncep.noaa.gov/pub/data/ncct/com/gfs/pr
od.

Sau:

Tht nghiém thuc hién du bao lién quan dén
dot mua 16n trén khu vuc Bic Bo trong thang 5,
6 va 7nam 2012 va thuc hién dy bao tai cac gio
00z. Ung voéi mdi thoi diém bat dau xay ra mua
l6n dugce ligt ké trong bang 1, vi du ngay
21/5/2012, du bao control s€ dugc thuc hién tu
trude do6 it nhat 15 ngay d6i voi thir nghiém
EXP CV5 NMC, va it nhat 7 ngay (bao gom ca
du bao control va 32-ensemble) dbi voi thir
nghiém EXP_CVS5 ENS. Ngoai ra s¢ dy bdo
trudc 2 ngay bat dau ting dot mua da liét ké
trong bang 1. Cac s6 liéu quan tric mua tai cac
tram Synop trén khu vuc Bic Bo s& duoc st
dung dé danh gia ki nang du bao mua giita cac
truong hop khac nhau (>25mm/24h va >50
mm/24h).

Bang 2. Danh sach dot mura I6n anh huéng dén Bdc Bo nam 2012

Luong mua pho SO luong du bao

Giai doan Khu vyc mua chinh bidn (mm) d 2 danh i)

21/5-26/5  Bic Bo va Thanh Hoa 100 — 200 8
14/5-15/6  Bac Bo 40 — 80 4
1/7-2/7 Béc Bo va Bic Trung Bo 50 — 100 4
17/7-19/7  Tay Bac Bic Bo va vung nui phia Bic 50 - 100 5

23/7 - 26/7 Ving nii va trung du Bac Bo 80 —-150 6

28/7-30/7  Béc B va Thanh Hoa 50 - 150 5

TAP CHi KHI TUQNG THUY VAN
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3. Panh gia két qua

Dé danh gia ki nang dy bao xay ra mua 16n
chung t6i str dung chi s6 ki nang ETS (Equitable
Threat Score/Gilbert Skill Score). ETS c6 gia tri
nam trong khoang tir -1/3 dén 1 véi gia trj bang
1 dugc coi la dy bdo hoan hao. ETS thuong dugc
st dung trong danh gia mua tir m6é hinh NWP vi

chi s6 nay cho phép so sanh cong bang gitta cac
hinh thé hodc khu vuc danh gia khac nhau.
Trong bang 3 la bang phan loai (Contingency
table) theo hién tuong du bao (¢ day la mua voi
cac ngudng danh gia cu thé, vi du > 25mm/24h
tai tung tram quan tréc). Chi tiét vé& ETS c6 thé
tham khao trong [4].

Bdng 3. Bang phan logi tan xudt cho bién dy bdo dang nhi phdn

Quan tric

Co Khong
Co A B
Du bao o
: Khong C D
Khi d6 ETS duoc tinh bang cong thirc: Trong do:
A—A A+C)A+B
ETS = random (A+B+C+D:N) Vé’ Arandom = ( )( )
A+B+C_Arand0m N
rh rh
- 1 1 1 | 1 L 1
—p— 120 4 —_— -
— 80 -
E 100 o
=
% 60 - 80 -
@
_% ) [ 60 4 -
c
< 40 -
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20 5
0 T 0 T T T
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Hinh 2. Minh hoa quy mé anh huéng theo khodng cdch tai ting muwe dg cao doi véi bién dg am
riéng va vector riéng (5 gid tri dau tién) trong thir nghiém NMC (trdi) va ENS (phdi)

Trong hinh 2 1a minh hoa sy khac biét ciia phuong phap NMC (st dung control tinh tir 21/4/2012-
20/5/2012) va ENS (sir dung 32 - ensemble tinh tir 12/5/2012-20/5/2012) lién quan dén thong tin ma
tran B. Hinh 2 cho thiy quy mé anh hudng theo khoang cach tai timg muc d6 cao ddi voi thong tin
lan truyén cho bién do 4m riéng la khac nhau trong thir nghiém NMC (trai, hang 1) va ENS (phai,
hang 1), vi du dudi muc 10 ciia mé hinh quy mé anh hudng theo khoang cach déu trén 40km trong
phuong phap NMC nhung & ENS c6 thé dudi 35km. Hoic ciing trong hinh 2 (hang 2) minh hoa sy
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khac biét ddi voi gia tri vector riéng (5 gia tri dau
tién) trén tung muc mo hinh. Nhitng khao sat ki
hon vé su khac biét nay s€ dugc chung toi thao
luan trong mogt cong trinh khac.

Trong bang 4 14 sai s6 chi tiét cia cac truong

BAI BAO KHOA HQC

hop thtr nghi¢m khac nhau danh gia ¢ 3 han du
bao 1,2 va 3 ngay voi cac ngudng >25mm/24h
va >50mm/24h trén toan bd cac tram quan tric
Synop trén Bic B (gdm 102 tram [2]).

Bdng 4. Chi 56 ETS tai cac han dw bdo 24h, 48h va 72h cho hai nguedng danh gic >25mm/24h

va >50mm/24h
Han 24h Han 48h Han 72h
Thur nghiém
>25mm/24h  >50mm/24h  >25mm/24h  >50mm/24h  >25mm/24h  >50mm/24h
EXP_CONTROL 0.2552 0.2011 0.2433 0.2172 0.1684 0.1441
EXP CV3 NCP 0.2298 0.2161 0.2151 0.1754 0.1483 0.1171
EXP CV5 NMC 0.2688 0.2263 0.2385 0.2075 0.1681 0.1261
EXP_CV5 ENS 0.2768 0.2321 0.2619 0.2095 0.1672 0.1386

Céc két qua cho thay vé mat trung binh, viéc
st dung sai s6 mic dinh tdx NCEP
(EXP_CV3 NCP) khong cai thién duoc chét
luong va ki nang du bao con giam di so vdi
truong hop du bao chuan. O han 24h, ca hai
phuong phap NMC va ENS déu cho két qua tdt
hon so v6i st dung mac dinh va chua co déng
hoa va tang ¢ ca hai ngudong mua canh bao. Mot
minh hoa chi tiét hon dugc dua ra trong hinh 3
1a tinh toan chi sé ETS tai tung tram trén khu
vuc phia Bic cho bdn trudng hop thir nghiém
cho thdy kha rd viéc cai thién du bao tai timg
tram d6i véi dy bao EXP_CV5 ENS. O han
48h, du bao EXP_CV5 ENS su dung cép nhat

tir du bao t6 hop cho ma tran B van cho két qua
t6t hon so véi cac trudong hop con lai ddi véi
ngudng danh gia > 25mm/24h, tuy nhién ¢
nguong 16n hon khong co6 su khac biét va cai
thién cu thé. O han 72h, ki nang du bao ¢ cac
truong hop kha thip, giam 30 - 40% so voi ki
nang ¢ cac han dy bao 24h va 72h. Cling ¢ han
72h, su khac biét gilra hai truong hop st dung
CV5 véi du bao chudn 1a khong 16n tai ca hai
ngudng danh gia. Panh gia thém véi sai sd trung
binh tuyét d6i va trung binh quin phuong cta
mua dy bdo cu thé tai tung tram cho théy bién
dong vé sai sd d6i voi hai phuong phap
EXP_CV5 NMC va EXP_CVS5_ENS nho hon

Hinh 3. Chi sé ETS tai timg tram trén khu viee phia Bdc déi véi han diw bdo 24h, nguong danh
gia > 25mm/24h

4. Két luin

Nghién ctru da trinh bay mot sé khao sat khac
nhau lién quan dén nhirng Iya chon thiét lap ma
tran sai s6 trong viéc sir dung so d6 dong héa sb
liéu WRFDA cho mo6 hinh WRF-ARW trong thtr
nghiém trong dy bao mua 16n trén khu vuc Bic
B9. Hai phuong phép tinh sai s6 md hinh g(‘Sm

st dung du bdao ngén han cua NMC
(EXP_CV5 NMC) va du bio t6 hop tir chinh mo
hinh  WRF-ARW cho khu vuc Viét Nam
(EXP_CV5_ENS) dugc thuc hién va so sanh véi
viéc st dung hé s6 mic dinh cia NCEP
(EXP_CV3_NCP) va thir nghiém khong c6 dong
hoa sb liéu (CONTROL). Mot s6 thir nghiém ban
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dau cho thdy hiéu qua cua viéc tinh toan sai s6
dua trén nhitng dy bao trén khu vuc Vi¢t Nam
1a can thiét, thé hién két qua du bao tét hon trong
cac thtt nghiém EXP CV5 NMC va
EXP_CV5_ENS tai hau hét cac ngudng va han
du bao so véi st dung h¢ s6 mac dinh
(EXP_CV3_NCP). Khi tang han du bao, tinh 1

rét ciia viéc dong hoa giam di nhung trudng hop
sir dung du bao t6 hop dé tinh sai s6 mo hinh van
cho két qua tin cdy hon. Nhitng thir nghiém tiép
theo s€ tap trung vao tinh hiéu qua tmg véi ting
loai 6 lidu quan tric dua vao va thuc hién tinh
toan sai s6 mo hinh trong ca mién tinh phan giai
cao (S5km).

Loi cam on: Cdc néi dung nghién civu trén nam trong khuon khé cua dé tai KC.08.06/16-20
“Nghién curu xay dung hé théng nghiép vu dy bao mwa lon cho khu vuc Bdc B¢ Viét Nam”, thudc
Chuong trinh KC.08/16-20 “Nghién cuu khoa hoc va cong nghé phuc vu bao vé moi truong va
phong tranh thién tai”.
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THE ROLE OF B-MATRIX IN VARIATIONAL ASSIMILATION
SCHEME: CASE STUDY USING WRF-ARW MODEL TO HEAVY
RAINFALL FORECAST OVER THE NORTHERN PART OF VIETNAM

Du Duc Tien!, Hoang Duc Cuong', Mai Khanh Hung', Hoang Phuc Lam'
"National Center of Hydro-Meteorological Forecasting

Abstract: The data assimilation method based on variational approach, and the model error in-
formation or corvariance error matrix (B-matrix) of first guess or background forecast plays most
important roles in transferring assimilated additional observation data. The case study will present
experiments with WRF-ARW and WRF DA assimilation schemes using differerent information struc-
tures of B-matrix on the heavy rainfall forecast over northern part of Vietnam. Two main experi-
ments including: i) using NCEP default background information and ii) using regional background
information based on NMC and ensemble forecast approaches. Using quality controlled observation
(Synop, TEMP, Low Earth Orbit satellite data from NOAA), the results showed very sensitivities of
forecast results and the speed of converging speed in assimilationg procedures meaning the most im-
portant of selecting B-matrix in assimilation for applying high-resolution regional models in oper-
ation. Moreover, the ensemble based B-matrix can provide better skill than other experiments in this
study.

Keywords: Model forecast error, covariance error matrix, B-matrix, variational assimilation,
WRF-ARW, WRFDA.
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PAC PIEM VA XU THE BIEN POI HAN KHi TUQNG O
TAY NGUYEN

Vii Anh Tuén', Vii Thanh Hang?, Trinh Hoang Dwong?

Tém tit: Nghién ciu nay danh gia ddac diém va xu thé bién doi cia han hdn tai 13 tram khi
twong ¢ Tdy Nguyén. Chi sé SPI va chi s6 han nghiém trong Palmer dwoc sir dung dé xdc dinh tinh
trang han han. Két qua cho thdy, ¢ phia Bic Tay Nguyén ¢é TGH han hdn cao hon & phia Nam, va
xdc dinh dwoc 8 dot han khi twong nghiém trong trong thoi ky 1979-2016. Tt Gn sudt han theo thang
phé bién khodng 12% dén 20%. Xu thé ting tuyén tinh ciia TGH tai mét so tram nhu Pk Néng,
Ayunpa, Pleicu va Pak T6 khoang 1,5- 2,0 thang/39 nam, cdc tram con lai ¢é xu thé TGH gidm
khodng 0,5-1,5 thang/39 ndm. Nhin chung, TGH trung binh trong cdc nam El Nino cao hon so véi
ndam Non ENSO va nam La Nina khodng tir 0,8 dén 3 thang, ngoai trir tinh Lam Dong.

Tir khéa: Han hdn, thoi gian han han (TGH), chi s6 chudn héa lwong miea (SPI), chi s6 han hdn

nghiém trong Palmer (PDSI).

Ban Bién tap nhan bai: 13/12/2018 Phan bién xong: 20/01/2019 Ngay dang bai 25/03/2019

1. Mé dau

Han han 1a mot trong nhirng thién tai co6 tac
dong 16n dén moi trudng, kinh té - x hoi. Han
han anh huong dén da nganh kinh té - xa hoi; tai
nguyén nudc, nong nghiép, giao thong duong
thity, san xuét dién,... Ngoai ra han han con dan
t6i nguy co sa mac hoa. Bién ddi khi hau ciing 1a
nhitng nhan t6 gbp phan lam ting nguy co han
héan & nhiéu noi.

Han han bit nguén tir sy thiéu hut luong mua
trong mot thoi gian dai so voi didu kién trung
binh dai han. Han han c6 thé duoc phan thanh
bdn loai: (1) han khi twong; (2) han nong nghiép;
(3) han thuy vin; va (4) han kinh té - xa hoi [1].
Su phuc tap vbn co cua hién tuong han han goi
¥ rang khong c6 chi s6 han han nao 1a 1y tuong
cho tat ca cac khu vuc [7], do d6, dé danh gia
diéu kién han han & khu vuc cu thé, rat hitu ich
dé xem xét cac chi s khac nhau. Céc chi sé han
han thuong dugc dinh nghia tir lwong mua hoac

I'Dai Khi twong Thiy Van khu vue Tay Nguyén
’Truong Dai hoc Khoa hoc Tu nhién Ha Noi
3Vién Khoa hoc Khi twong Thiy van va Bién
doi khi héu

Email: tuankttvin@gmail.com
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cac bién khi tugng, thiy vin nhu d6 4m dét, boc
thoat hoi tiém ning, dong chay,...Trong sb do,
lwong mua 1a yéu t6 chinh trong cac chi s6 han
nhu chi s6 SPI ciia McKee va cs (1993) [6] hay
chi s6 PDSI cua Palmer (1965) [8]. Svoboda
(2016) [9] cho thdy vé& ngudn gbc, vu diém va
tdn tai, bao ham ca viéc dé& st dung cua chi s6
dua trén nguodn sb lidu co sin va cic chi sd
thuong duoc sir dung & cac quc gia.

O Viét Nam, mot sb cong trinh nghién ciru
nguyén nhan, dic diém, giai phap, giam sat, du
b4o han han ciing di dugc du tu nghién ciu
trong ndm gan dy, nhung quy mé danh gia chu
yéu & pham vi ca nude, co thé ké dén nhu Tran
Thuc (2008) [2], Nguyén Vin Thing (2010) [1].
V& xu thé bién d6i cia han han ciing d3 duoc
nghién ctru nhu Nguydn Vin Thing va cs
(2010), Vii Thanh Hang (2013) [4]. Xu thé nhiét
d6 ting nhanh trong ndm gan day, khu vuc Tay
Nguyén c6 mirc ting nhiét d6 16n nhét, han han
xudt hién thuong xuyén hon trong mua kho, do
d6 khao sat mot cach toan dién, chi tiét hon vé
dic diém va xu thé bién d6i han han trén ting
tiéu viing s& gop phan ting thém thong tin trong
vi¢c dinh lugng rui ro han han, xay dung ké
hoach quan ly han héan hi¢u qua.
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2. 86 liéu va phwong phdp

2.1. 86 liéu

Bai bao nay chu yéu su dung luong mua quan
tric tir s6 liéu tai 13 tram khi tuong, trong do co
5 tram c6 thoi ky s6 liéu dai 1961 - 2017 (57
nam), 08 tram c6 thoi ky 1979 - 2017 (39 nam)
va strc chira am ti da ctia dat ciia Co quan Hang
khong vii tru Hoa Ky (NASA), d6 phan giai 0.05°,
dugc cung cip mién phi va duoc chiét xuit cho
Tay Nguyén (Hinh 1) [10].

2.2. Cdc sé han hén

a) Chi s6 chudn héa heong muwa (SPI): Chi sb
SPI dugc McKee va cs [6] xay dung dua trén cac
mbi quan hé ctua han han véi tan suat, thoi gian
va quy mo thoi gian. Nam 2009, WMO khuyén
nghi SPI la chi s6 han khi tuong chinh ma cac

BAI BAO KHOA HQC

quoc gia nén sir dung d¢ giam sat han han.

R—R
SR
Trong d6 R vaR la lugng mua va lugng mua
trung binh (mm), 8 R 1a cho d6 léch chuén cua
R. Gié tri thap ctia chi s6 SPI biéu hién diéu kién
kho han, gié tri cao biéu thi diéu kién 4m uét.
Gia tri 1on hon +2.0 biéu thi cac tinh trangqua
am; tir (1,5) dén (1,99) cho thdy tinh trang rat
am; tir (1,0) dén (1,49) cho thiy tinh trang am
vira; tir (0,99) dén (-0,99) tinh trang 14 gan binh
thuong; tur (-1,0) dén (-1,49) 1a tinh trang han
vira; (-1,5) dén (1,99) 13 han ning; va gia tri nho
hon -2.0 biéu thij tinh trang han rat nang.

SPI = (D
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Hinh 1. So d6 tram khi twong (a) va sikc chira am toi da cia dat (b)[10]

b) Chi $6 han nghiém trong Palmer (PDSI):
PDSI dugc Palmer (1965) [8] phat trién
phuong phap két hop s6 liéu nhiét 6 va lugng
mua voi thong tin can bang nudc dé xac dinh
han han & cic ving san xuét cdy trong ctia Hoa
Ky. Su thiéu hodc thira am dét trong mot thang

duoc tinh (d): d=p—_Pp 2)

Trong d6 P 1a lugng mua, P 1a CAFEC (Cli-
matically Appropriate for Existing Conditions):
P =P— oPE+B;PR+y,PRO + §;PL  (3)
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Trong d6 PE 1a boc thoat hoi nude tiém ning
theo Thornthwaite (1948) [5]; PL 1a lugng nudc
t6n that tiém nang; PR 13 lvong nudc co thé duoc
hap thu boi dat, PR = AWC - (Su + Ss); PRO la
dong chay tiém nang, PRO = AWC - PR.Cac hé
sO a, B,y va 8 1a ty 18 trung binh cua ting gia tri
thuc t& (ET, R, RO va L) véi gia tri tiém ning
tuong ung (PE, PR, PRO va PL). Céc ty I¢ nay
duoc goi la hé s6 can béng nudc, no cd tac dung
diéu chinh cac gia tri tiém ning dé giai thich sy
thay doi trong mua va dugc tinh nhu sau:
RO

PRO’

ET R
OCl-—

L
=95 PR 1= PL

=

61’ -
Gia tri d 1a thiéu hut hodc du thira d6 am dat,
duoc diéu chinh theo su thay ddi theo mua dé tao
ra di thuong d6 4m Z (chi s6 Zpalmer), dai dién
cho diéu kién u6t hodc kho déi voi muia hién tai va
khi hau dia phuong. Diéu nay dugc thuc hi¢n
bang cach don gian nhan d va dic trung khi hau K
Z-dK )
Gia tri cua K thay doi tily thudc vao vi tri va
thoi gian trong nam:

o

, PE+R + RO
Ki :15l0g 13—+Z

17.67 ,
i=1 DiKi

Cong thirc cua K kha phirc tap va that khé dé
giai thich, né lién quan dén mic trung binh ciia
PE, R, RO, P va L. Gia tri 17,67 la gia tri thuc
nghiém cua Palmer.D duoc xé4c dinh theo cong
thirc sau:

Zallyear |di|

D=
#of years inrecord

(8)

Véi di thuong vé do am duogc tinh toan, PDSI
c6 thé duogc tinh toan. C6 ba chi sb trung gian, X;
1a chi s6 thiét 1ap cho mot dot 4m wét, Xz chi sd

TAP CHI KHI TUQNG THUY VAN

> +2.8D714+0.5 (7)

thiét 1ap cho mot dot kho va X 1a chi sé thiét 1ap
cho mot dot 4m w6t hodc kho hién tai. Gia tri
PDSI thuc té duoc xac dinh béng cach chon mot
trong ba chi sb theo mot bd quy tac, gia tri chi sb
PDSI duoc tinh tor Xi, X2 va X3. Mot trong ba
chi s6 nay dugc tinh theo cung mot cach. Vi du:
X3 = PDSIs tinh nhu sau:

€

Gia tri thap cua chi s6 PDSI biéu hién diéu
kién han, gia tri cao biéu thi diéu kién 4m wot.
Gia tri 16n hon +4.0 biéu thi diéu kién qua am; tir
(3,0) dén (3,99) 1a rt am; tir (2,0) dén (2,99) 1a
am vira; tir (1,0) dén (1,99) 1a am nhe; tir (0,5)
dén (0,99) 1a chom am; tir (0,49) dén (-0,49) 1a
gan chuan; tir (-0,5) dén (-0,99) 13 chém han; tir
(-1,0) dén (-1,99) 1a han nhe; tir (-2,0) dén (-2,99)
1a han vira; tir (-3,0) dén (-3,99) 12 han ning va
nho6 hon -4.0 biéu thi han rat nang.

3. Pic diém va xu thé bién doi ciia han khi
tuong

3.1 Tan suit ciia han

Z;
X3i = 0.897X3i_1 + ?

a) Tan sudt han theo thang

Tan sudt xay ra han han theo chi sé SPI-1t
(quy md thoi gian 1 thang) duoc thé hién o hinh
2a cho thdy tan suat han xdy ra cao 1a tir thang 5
dén thang 10 ¢ hau hét cac tram, ngoai tru Pa
Lat va Bao Loc ¢6 tan suét han cao hon dang ké
vao thang 3. Tan sut han han thap hon thuong
dugc tim thiy tir thang 12 dén thang 1 khoang
5% dén 10%, tham chi bang khong nhu tai tram
Pleicu, Kon Tum. Theo chi s6 PDSI (hinh 2b),
tan suat han xdy trong pham vi tir 5% dén hon
31%, phd bién khoang 15% dén 25%. Tan suét
han cao hon trong thang 1 dén thang 8, pho bién
khoang 15%-20%, va gia tri thap hon thuong
thy tir thang 9 dén thang 12, pho bién khoang
10-15%, ngoai tru M'DRzk. Nhin chung, chi s0
SPI va PDSI cho thay diéu kién han han xay ra
trong ca mua it mua va muia mua véi tan suat
cao.
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a) Chi sa SPI-1t

g
'1:';
2
[ -4
e
Thang \
b e
i 2 3 4 5 6 7 8 9 10 11 12
——KonTum  ——Pleicu M'BRak —&—B.MThudt
~o-Da Lat =0-An Khé ——AYunPa  —%—Bdoldc

Hinh 2. Tan suat xay ra han dva trén chi so:

b) Tan sudt han theo nam

Tan suét han theo ngudng MD (-1.5 < SPI <
-1) ¢6 thé xay ra & tat ca cc tram & Tay Nguyén
khoang ttr 5% dén 14,6%, nhiing tram co tan suat
han cao nhu tram Kon Tum, Pleicu, Ayunpa,
Buon Mé Thudt, bik Noéng. Tan suét han theo
ngudng han SD (SPI < -1.5) tir 1,8% dén 8,3%,
xay ra cao & Buon H), Ayunpa va bPik To

a) Chi s SPI
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b) Chi 3 PDSI

Tan sudt (%)

10 11 12

1 2 3 4 5 6 7 &8 9
—~Kon Tum ——Pleicu M'BRak ——B.MThugt
—o=Pa Lat =C=An Khé —s—A Yun Pa —=—BiolLdc

a) chi sé SPI-1t<-1), va b) chi s6 PDSI<-2

khoang 7 dén 9% (Hinh 3a).Tan suit han theo
nguong MD (-3 < PDSI <-2) dugc udc tinh boi
chi s6 PDSI khoang 9,2% dén 13,9% va theo
ngudng SD (PDSI < -3) khoang 2,7% dén 9,0%
(Hinh 3b). Nhin chung, PDSI c6 tan suit han
theo ngudng MD va SD cao hon SPI. Cac tram
¢6 tan suét han cao hon nhu tai Ayunpa, An Khé,
M'DRik, Buon Ho va Kon Tum.

b) Chi sé PDSI

Tan suat (%)

0,75 |K.Tum|Pleicu|A.khé [A.Y.Pa| B.HE EKM |BM.T| BN | Dilat | LKh |B.loc

B.Td |K.Tum|Pleicu | A.kh&|A.Y.Pa| BHG | MDR | EKM |B.M.T| BN |B.lat | LEh |B.Lic

B5D | 7.7 | 49 | 53 | 26 | 50 | 83 20| 18 [ 25| 36 | 38 | 35

79 | 24 | 58 | 92 |90 |37 |50 | 85|70 |39 |24]|65|30

OMD| 7.7 | 146|123 | 79 | 100 101 ) 50 | 150 (123|125 36 | 78 | 53

1071107 | 94 (113 105|104 | 12.4 | 100 | 52 | 138 (139|107 | 94

EW | B4.6 | B0.5 | 825 | 885 | 85.0 | 806 | 925 | 83.0 | 86.0 | 85.0 | 92.9 | 882 | 91.2

814 | 87.0 (848 | 795 | 806 | 859 | 786 | 815 | 838 | 822 | 83.8 | 828 | 876

Hinh 3. Tan sudt xudt hién han khi twong dua trén cdc chi $0: a) chi 56 SPI va b) chi s6 PDSI

3.2. Thoi gian han han(TGH)

TGH cua SPI-1t, SPI-12t (tinh toan theo quy
mo thoi gian 1 va 12 thang) va PDSI duoc thé
hién & hinh 4 cho thdy phan bd khong gian va
thoi gian 1a kha twong tu nhau va thé hién kha
ndi bat nhitng nam han dién hinh. Gia trj cua
TGH cua SPI-1t va SPI-12t c6 su khac biét nhau
dang ké; doi voi SPI-1t, TGH dao dong tir 0 dén
7 thang, pho bién tir 2 dén 5 thang, trong khi do
SPI-12t ¢6 TGH cao hon SPI-1t khoang 2 dén 3
thang. S¢ di vay la vi khi quy mo thoi gian tang
su tach biét gitta ngudng kho, 4m s& rd rang hon,
¢6 thé c6 y nghia phat hién dau hiéu tot vé thoi
ky han hén kéo dai. Céc gia tri SPI ¢ cac thang

thoi gian dai hon dugc tich Iy tir cac gia tri SPI
v6i thoi gian ngan hon, cac gia tri SPI & quy mo
thoi gian dai hon c6 xu huéng nghiéng vé 0,
ngoai trur xay ra han hodac 1a lut bat thuong [3].

Céc gia tri trung binh nhiéu nam thoi ky
1979-2017 cua TGH cho mdi tram c6 thé minh
chung thém vé sur bién dong khong gian cta han
han va duoc thé hién & hinh 4d: TGH cao dugc
tim théy tai tram Dak To, Kon Tum, An Khé va
Ayunpa. Nhin chung, cac tram c¢6 TGH cao chu
yéu dugc phan bé ¢ cac khu vuc phia Béc va
giam dan vé phia Nam Tay Nguyén, thap nhét ¢
tram Bao Loc.

TAP CHi KHI TUQNG THUY VAN

S6 thang 03 - 2019

53



BAI BAO KHOA HQC

a) TGH theo SPI-1t

2010 Nam
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Hinh 4. TGH tai 13 tram khi twong1979 dén 2017 (a, b, ¢);

Bai bao dinh nghia mét dot han dugc gia dinh
dua trén SPI-12t va PDSI 1a mét s6 thang lién
tuc trong do cac gia tri SPI nhé hon -1 va PDSI
1a nho hon -2. Trén co s& dién bién theo thoi gian
ctia chi s6 SPI-12t va PDSI ¢6 thé xac dinh dugc
cac dot han han xdy ra & Tay Nguyén nhu nam
1982-1983, 1991-1992, 1994-1995, 1997-1998,
2001-2002, 2004-2005, 2010-2011 va 2015-
2016. Cac dot 4m w6t nhu nam 1984-1985,
1986-1987, 1995-1996, 1999-2000, 2005-2006,
2011-2012 va 2016-2017.

TGH cua cac dot han theo PDSI va SPI-12t
déu dao dong pho bién tir 7 thang dén 15 thang.

a) TGH cua cac dot han theo SP1-12t

2015-2016
2010-2011
2004-2005

2001-2002
1997-1998-{%
1994-1995
1991-1993
1982-1983

b) TGH theo SPPI-12t

2010 Nam

2000

1990

1580

4) TGH trung binh theo chi 86 SPI-12t
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TGH trung binh nhiéu nam (d)

Tac dong cua cac dot han han dén céac vung cua
Tay Nguyén la c6 su khac biét, ké ca cac dot han
c6 cuong do manh, vi du nhu dot han g?in day
nam 2015-2016, vung phia Nam cua Tay
Nguyén nhu Pad Lat, Lién Khuong va Bao Loc
¢6 TGH kha thap khoang nho hon 8 thang, trong
khi d6 dot han nam 1991-1992 khu vuc nay chiu
anh huong gan nhu kha dién hinh c6 TGH cao
nhat trong ca ving.Néu tinh trung binh cac dot
han thi nhin chung tram c6 TGH cao c6 xu
huéng giam dan tir Bic dén Nam Tay Nguyén,
cao hon ¢ Bik Té, Pleicu, Ayunpa, Eakmat.

2015-2016
2010-2011+
2004-2005
2001-2002
1997-1998
1994-1995
1991-1993
1982-1983

Hinh 7. TGH ciia céc dot han dién hinh, dia theo chi sé SPI-12t (a) va PDSI (b)
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3.3 Xu thé bién doi ciia han khi twong

Xu thé ting/giam, mic d6 bién d6i cua han
han dua trén dau va do 16n cia hé sb ai 1a duoc
xé4c dinh tir phuong trinh tuyén tinh theo thoi
gian. Mtrc d6 ¥ nghia cua xu thé tuyén tinh duoc
danh gia dua trén kiém nghiém Student déi véi
d6 16n ctia hé s6 twong quan tuyén tinh theo thoi
gian v6i gia tri o= 0.1 (10%). Nham so sanh,
kiém tra chéo vé xu thé bién doi cua han han, do
d6 hé s6 ai cua phuong trinh tuyén tinh cia ca
chudi thoi gian gid trj chi s6 han va thoi gian han
(TGH) s€ duoc khao sat.

Két qua hé s6 a1 duoc thé hién ¢ hinh 8 cho
thfiy, xu thé tang/giam cua han han dya trén hé )
al theo gia tri chi s6 han va TGH kha nhét quan
trén hau hét cac tram. Xu thé bién ddi cta han
han ¢ su khac biét trong ciing mét tinh: (1) O
tinh Kon Tum, xu thé ting tuyén tinh cta han
han tai Pk T6 khoang 1,5 thang/39 ndm va tai
Kon Tum lai ¢6 xu thé giam tuyén tinh khoang

BAI BAO KHOA HQC

1,2 thang/39 nam. (2) O tinh Gia Lai, xu thé
giam tuyén tinh ctia han hén tai An Khé khoang
1,7 thang/39 nim, ting tuyén tinh tai Ayunpa
khoang 2,5 thang/39 nam vai c6 do tin cay 90%
va tang nhe ¢ Pleicu khoang 0,3 thang/57 nam
nhung khong dat do tin cay 90%. (3) O tinh Dak
Lik, xu thé giam ctia han han kha nhit quan trén
ca 3 chi s6 han, tuy nhién chi M'DRak méi dat do
tin cady 90%, ba tram con lai han han c6 xu thé
giam nhe nhung khong dat mic y nghia
a=10%. (4) O tinh Dak Nong, han han co6 xu thé
tang nhe khoang 1,6 thang/39 nim nhit quan
trén ca 3 chi s6, nhung khong dat do tin cay 90%.
%) O Lam Déng, tinh trang han han c6 xu thé
giam tai Da Lat voi su théng nhét cua cé ba chi
s0.Tuy nhién, tai Lién Khuong c¢6 xu thé ting
nhe theo chi s6 PDSI, nhung lai ¢6 xu thé giam
theo SPI va SPI-12t va tai Bao Loc ¢6 xu thé
giam theo chi s6 SPI va SPI-12t, nhung lai ¢6 xu
thé ting nhe theo chi s6 PDSI.

16* 16° 16°
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Hinh 8. Xu thé tuyén tinh (hé s6 a; dwoc nhdn véi 10) theo chi s6 SPI-1t, SPI-12t, PDSI; gid tri ciia
chi s6 (a, c,e) va TGH (b, d, f). Hinh tron hodc tam gidc ddam nét la r« c¢é do tin cdy 90%
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Nham muc dich kiém tra vé xu thé bién doi
cua tinh trang han héan, bai bao da tinh chénh I¢éch
TGH trung binh thoi ky 2107-1999 (19 nam) va
1980-1998 (19 nam), ti 1¢ phén tram duogc so
sanh voi thoi ky 1980-1998. Két qua cho thay,
thoi ky gan day (2017-1999) ¢6 TGH cao hon
thoi ky 1980-1998 tai cac tram Pik Nong,

Ayunpa, Pleicu va Dik T6 la kha 1. Nguoc lai,
cac tram nguoc lai déu c6 TGH th@ip hon thoi ky
1980-1998, ngoai trir tai Lién Khuong d6i véi
chi s6 PDSI. Nhin chung xu thé ting/giam cua
diéu kién han han trén cac tram kha nhat quan,
ngoai trir Bdo Loc va Lién Khuong.

(%)

PDSI

SPI1t SPI12t

120

(00

&0

B. Léc

ek

Hinh 9. Chénh léch (%) ciia TGH thoi ky 1999-2017 so voi 1980-1998

3.4 Méi quan hé ciia ENSO déi véi tinh
trang han han ¢ Tay Nguyén

Chi s6 Pai duong Nifio (ONI) di tr¢ thanh
tiéu chudn dé NOAA sir dung xac dinh céc sy
kién El Nino va La Nina ¢ Thai Binh Duong
nhi¢t doi. Trén co s& phan loai cac nam ENSO
cia NOAA san co tir Webside: https:/gg-
weather.com/enso/oni.htm da tinh toan trung
binh TGH trong cac nam ENSO va dugc thé hién
& hinh 10 cho thay: Ngoai trir Pleicu va Pik

a) TGH theo chi s SPI-12t
®Nim El Nino mNém La Nina » Non ENSO
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Néng, cac tram tir tinh Kon Tum dén ik Nong
c6 TGH trung binh trong cac nam El Nino cao
hon so v&i ndm Non ENSO va nam La Nina
khoang 1,6 dén 2,2 thang dbi véi chi sé SPI-12t
(khoang 70% dén 110% so nim Non ENSO) va
khoang 2,0 dén 3,0 thang d6i vai chi s6 PDSI
(khoang 50% dén 80% so v6i naim Non ENSO).
Khu vuc tinh Lam B@)ng (cac tram Da Lat, Lién
Khuong va Bao Loc) co xu thé nguoc lai thuong
cao hon trong ndam Non ENSO.

b) TGH theo chi s6 PDSI
® Nim El Nino mNam La Nina » Non ENSO
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Hinh 10. Thoi gian han trung binh trong cdc nam ENSO theo chi sé SPI-12t (a) va PDSI (b)

TAP CHI KHI TUQNG THUY VAN

S thang 03 - 2019



4. Két luin

Trén co s& sb lidu do dai 57 nam (5 tram) va
39 nam (8 tram) da danh gia dac diém va xu thé
bién d6i cua han han dua trén chi s6 SPI-1t, SPI-
12t va PDSI cho Tay Nguyén, da thu duoc mot
s6 két qua sau:

Tan suat han theo thang ctia chi s6 SPI phd
bién khoang 10% dén 18% va chi s6 PDSI
khoang 15% dén 25%, tan suit han cao trong
thang mua hé. Cac tram ¢6 TGH cao chu yéu
dugc phan bd & cac khu vuc phia Bic va giam
dan vé phia Nam Tay Nguyén.

BAI BAO KHOA HQC

Nhin chung céc xu thé ting/giam cta han han
khé nhat quan trén ca ba chi $6, mot s tram ¢6
xu thé ting nhu Pik Noéng, Ayunpa, Pleicu va
Pik T6 voi mirc ting tuyén tinh khoang 1,5- 2,0
thang/39 nam, cac tram con lai c6 xu thé giam
v6&i mire giam khoang 0,5-1,5 thang/39 nam.

So v&i nam Non ENSO va ndm La Nina,
TGH trung binh trong cac ndm EI Nino cao hon
khoang tir 0,8 dén 3 thang nhu & Pak T6 nhu
Kon Tum, An Khé, Ayunpa, M’PRik, Eakmat
va Buén Mé Thudt.
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THE CHARACTERISTICS AND TRENDS OF METEOROLOGICAL

DROUGHT IN CENTRAL HIGHLANDS
Vu Anh Tuan', Vu Thanh Hang?, Trinh Hoang Duong?
'Tay Nguyen Observatory of Meteorology and Hydrology,
’Hanoi University of Science-Vietnam Natinal University ,
3Vietnam Institude of Meteorology, Hydrology and Climate change

Abstract: This study assesses the characteristics and trends of drought in 13 meteorological sta-
tions in the Central Highlands. SPI and PDSI indexs are used to determine drought conditions. The
results suggest that Dd drought duration (DD) is high in the North and low in the South Central
Highlands, it found that is the Central Highlands experienced eight severe meteorologycal droughts
in the period of 1979-2016. The monthly Ffrequency of monthly drought is about 12% to 20%. DD
is increased in some stations such as Dak Nong, Ayunpa, Pleicu and Dak To stations byabout 1.5 to
2.0 months/39 years, the remaining stations are decreased by about 0.5-1.5 months/39 years. The av-
erage TGH in El Nino years is higher than Non ENSO and La Nina years is about 0.8 to 3 months,
except for Lam Dong province.

Keywords: Drought, drought duration (DD), standardized precipitation index (SPI), Palmer
drought severity index (PDSI).
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NGHIEN CU'U TINH TOAN PHAN VUNG HAN - MAN
VUNG DONG BANG VEN BIEN SONG MA TRONG DIEU
KIEN BIEN POI KHI HAU

Lé Thi Thuong'

Tém tit: Ving dong bang ven bién séng Md chiu anh hwéng ndng né cia han han, xam nhdp
man, ddc biét trong boi canh bién doi khi hdu hién nay, muec do anh hwong cang nghiém trong hon.
Han hdn va xdam nhdp man thuwong cé quan hé dong thoi nhung danh huong ciia né dwoc thé hién khéc
nhau & nhiing tiéu ving khdc nhau trong cing mét khu viee nghién cieu. Chinh vi vdy, dé giam thiéu
dén mirc t6i da nhitng tac hai do han - mdn gay ra can phdan viing han - mdn thanh cde tiéu ving
lam co s¢ dé xudt cdc gidi phdp sir dung nuwée phii hop. Bai bdo sir dung bé mé hinh Mike (Mike
Nam va Mike 11) dé tinh todn dong chay dén hé chira tir muea theo bién doi khi hdu va mé phéng thity
lyc mang song khu viee nghién cuu xét trong moi quan hé han - man. Nghién curu da chi ra dwoc 03
tiéu ving han - man twong g véi nong dé méan khdc nhau. Két qud nay cé y nghia trong viéc gitip
nha quan 1y ciing nhir ngueoi dan chii dong trong viée chuyén doi co cau cdy trong vit nudi sao cho
phi hop nhat.

T khoa: Han - mén, viing dong bang ven bién séng Ma, bién doi khi hau.

Ban Bién tap nhan bai: 25/11/2018 Ngay phan bién xong: 20/01/2019 Ngay dang bai: 25/03/2019

1. Mé dau
Ving dong bang ven bién song M 1a khu vuc

bién ndi chung va ven bién song Ma noi riéng,
tiéu bicu nhu:

e s wocen [

co té? do phat trién kinh ’té' cao th?o Xu hu('yr}g T T W N =
chuyén dich co cau kinh té va chuyén doi co cau q‘i B S e ‘@‘ I
cdy trong. Vi vy, nhu cau sir dung nudc va giam e fﬂ‘ : 5 iy L
thiéu tac dong bat lgi do nudc gay ra luon duge ._\; AL A '

dit ra. Ving ven bién song Mi bao gdm cac é%{j’? aﬁii i

huyén: Nga Son, Hau Loc, Hoang Hoa, TP Sam | S (et = 4
Son, Quang Xuong cung voi mang ludi song ~ iyl . .

ngoi dd ra bién qua cac ctra song: Ctra Héi, Lach |, g Y persn £ aa“

Sung, Lach Truong (hinh 1). V& mua can, khi gi ?‘if v t _q_ma.e“ i
luong dong chay tir thuong ngudn giam manh A : 5L S |
két hop voi muc nudc tai cac tram ha luu bi ha I

thip so v6i trung binh nhiéu nam khi d6 xam g}f\, “a

nhdp man co6 co hoi tién sau vao trong song. Pac -~

biét trong boi canh bién doi khi hau thi mdi quan L 4

h¢ gitra han han va xam nhép man cang thé hién

r&: anh huong bat loi ciia bién doi khi hau cang
nhiéu thi han han cang ting, man cang tién sau
vao trong song, gay thiét hai khong nhé trong
san xuat nong nghiép, nudi trong thuy hai san &
ving ven bién. Chinh vi vay ciing c6 rat nhiéu
nghién ciru vé han hén, xdm nhap min ving ven

'Pai hoc Tai nguyén va Moéi truong Ha Nji
Email: ltthuong. kttv@hunre.edu.vn

Hinh 1. Pham vi khu vuc nghién cuu

Pé tai cap Nha nude cua PGS.TS Nguyén
Quang Trung - Vién Nudc, Tudi tiéu va Moi
truong 1am chu nhiém: “Nghién ctiru dé xuét cac
gidi phap giam thiéu anh huéng cua dong chay
kiét phuc vu san xuit nong nghiép, thuy san
vung ha du song Ca va song Ma” da danh gia
dugc nguyén nhan ciing nhu tinh hinh hién trang
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han han, xam nhap man vung ha luu song Ca va
song Ma, céc tac dong cuia han han dén san xuit
nong nghiép, thuy san va doi séng kinh té x4 hoi,
tinh toan can bang nudc va xay dung dugc ban
d6 han cho hai luu vuc, dé xuat giai phap phuc
vu san xuat ndng nghiép va thily san viing ha du
song Ca va song Ma [6]. Tuy nhién nghién ctu
chua tinh toan phan vung han - man ciing nhu
chua xét dén diéu kién bién déi khi hau.

Céc nghién cuu “Xay dung mo hinh dy
bao xam nhap man vung ha luu song Ma, song
Yén tinh Thanh Hoa” cia La Thanh Ha (2014)
[1] d4 danh gia duoc thyc trang xam nhép triéu,
man khu vue song bang song Hong - Thai Binh,
song M3a; xay dung co so dit liéu va cong nghé
du bao xam nhdp man va chuong trinh du bao
xam nhap man cho luu vuc song M3; Tran Héng
Thai va Poan Quang Tri (2017) trong nghién
ctru [4] da sir dung két hop mo hinh 1 chiéu
(Mike 11) va md hinh 2 chiéu (Mike 21) mo
phdéng qua trinh xadm nhdp méan cling nhu dua ra
cac kich ban xam nhap man xét trong diéu kién
mua can voi cac tan suat dong chay 75%, 90% va
95%. Tuy nhién, nghién ctru chua phan viung han
- man cling nhu chua danh gid anh huong cua
bién d6i khi hau (kich ban BPKH 2016) dén bai
todn phan vung han - man. Vi vay, muc dich cua
nghién ctru nay 1a: (i) Ung dung mé hinh Mike -
Nam dién toan dong chay dén hd chtra 1am bién
dau vao cho mé hinh Mike 11 (ii) X4y dung ban
dd phan ving han - min theo chirc ning timg
doan soéng twong ung vai cac kich ban bién doi
khi hau. Bay dang 1a m¢t hudng nghién ctru méi
nham giam thiéu toi da tac hai do han han, xam
nhdp man gay ra.

2. Phwong phap nghién ciru va thu thap dir
liéu
Dé thuc hién dugc muc tiéu nghién ctru, mo

hinh MIKE 11 dugc 4p dung dé mo phong, hiéu

chinh va kiém dinh thiy Iyc va khuéch tan man.
Thém vao do, cac kich ban trong twong lai dugc
dua ra dé canh bao xam nhdp man khu vuc ha
lwu dudi tic dong cua bién ddi khi hau cing
duoc xem xét béng viéc s dung MIKE - NAM
tinh dong chay tir mua theo bién d6i khi hau, tir
d6 1am co sé dau vao cho bién trén ctia mé hinh
TAP CHI KHI TUQNG THUY VAN

thiy luc MIKE 11 (hinh 2).

2.1 Co 56 Iy thuyét mé hinh Mike - Nam

La mét mo dun mua rao - dong chdy duogc
tich hop trong mé6 hinh MIKE 11 dugc stir dung
dé du bao dong chay, tinh luong gia nhap khu
giita...Cac thong s6 cia mo hinh nhu: Lmax,
Qmax, CQOF, TOF, TIF, TG... Nghién ctru da
sir dung s6 liéu mua gid giai doan (1986 - 2005)
cua 14 tram mua trong khu vuc nghién ctru va
khu vuc lan can, bao gém: Cam Thuy, Xa La,
Mai Chau, Thach Quang, Hdi Xuan, Yén Chau,
Tuan Gi4o, Pha Din, Song Ma, Son La, Tuan
Giao, Bat Mot, Cua DPat. St dung phﬁn mém
Mapinfo va ban d6 s6 héa, chia luu vuc nghién
ctru (tinh tir thugng luu dén Cam Thuy (song
Ma) va tram Cura Pat trén song Chu) thanh 4 luu
vuc b0 phan véi dién tich phan bd va cac ty 1€
dién tich thanh phan (hinh 3a), ban d6 xac trong
s6 cac tiéu luu vuce (hinh 3b).

Eridu kidn bidn

- Biahinh
- 56 LBuKTTV

MIKE — NAM
* (Mus—Déngehiy)

DONG CHAY TRUNG BINH
THOT KY

1)
TINH TOAN BIEU TIET HO CHUA
 Tuong tmg déng chiy trung binh timg théa ki)
J
MIKE 11
| | (HD+ AD)

Kich bin BEKH
(RCP4.5, RCP 8.5)

Bya hinh séng | &— Ol kifn bidn
(EFns gt
tram bow)

Mgt cdt ngang |«

Mi phing lan truyén mjn ving ven bién séng M
(ot trong mas-quan g h ham —mdn)

Hinh 2. So do dp dung mé hinh todn mé phong
han - man viing dong bang ven bién séng Ma

VIET NAM

Hinh 3. Ban do phan chia cac lvu vuc bo phan
(a); Ban do xdc dinh trong so cdc tiéu luu viee
theo da gidac Thiessen (b)
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2.2 Co 56 ly thuyét mé hinh MIKE 11
Phuong trinh co ban cia MIKE 11 1a phuong
trinh lién tuc va phuong trinh dong luong (hé
phuong trinh Saint Venant).
Phuong trinh lién tuc:
dQ d4

- _ (1)
ax Tar g

Phuong trinh dong luong:
QE
o0 2(<%) o golel
— 4+ +gd—+
at dx ““ax  CAR

P

Trong do: Q 1a luu lugng (m¥/s); A la dién

Kich ban mwa theo BEPEH |

2016 - 2035 (RCP 45vaRCP 8.5)

| Idike - Nam
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tich mat cit ngang (m?; q 1a luu lwong nhap luu
trén 1 don vi chiéu dai doc song (m?/s); C 1a h¢
sO C}lezy, C= HRy , theo Manning y = 1/6; o 1a
h¢ so0 stra chira dong luong; R: ban kinh thuy luc
(m); g 1a gia tdc trong trudng (m/s?); h 1a d6 sdu
dong nude (m); x 1a bién khong gian.

Nghién ctru str dung Mike 11 dé mé phong
han - min c6 xét dén hd chtra trong diéu kién
bién d6i khi hau, tinh toan cho hai thoi ki (2016
-2035) va (2045 - 2065). O déay, nghién ctru dua
vao hai hd chtra ¢6 cong suét 1on dién hinh: hd
Cua bat (song Chu) va hd Trung Son (song Ma).
Cac budc tinh toan thé hién va pham vi mo
phong nhu hinh 4 (a, b).

2045 - 2065

Déng chay mia can dén hd
(tDak irung binh cd thit ki)
;

Tinh todn ditu tigt h

(tieerng feng cdre théi k)

|

Luu liong dong chay ra khét ho
{hwong ime cac thot ki)

Bién d&u vao mé hinh thiy hec

¥ Tram thiy viin HCKD Haa Thujn
@ Hochin &
Dip ding s
2
Q Bién lwu lugmg Thach Lam bt
Bién murc mdc {}
Cy Thin YeaOn Phi Thim
Y ¥ ¥ Lych Suag
E 2
sl
) kS \au;u:h I!'._untll.x b1
3 [ STack Tremg Lash T
' Cy D
¥
1e Som Cim Thily Grang Ham Rong N Vi
Trung Sam am Romg. Nguygr Vie
v h J v y Quing Chiu
5 Ma
Cira Dyt
5.0
.:’5 8. Chu

Hinh 3. (a) So dé cdc buée tinh todn bién trén mé hinh Mike 11; (b)So do mé phong mang luéi
song trong Mike 11 kich ban BDKH

Nghién curu st dung s6 liu mua gio tai cac
tram mua thoi ki nén (1986 - 2005), sau d6 dua
vao su bién ddi lugong mua theo cac kich ban
RCP 4.5 va RCP 8.5 [3], tinh dugc luvong mua
theo cac kich ban BDKH cho céc thoi ky (2016-
2035) va (2045 - 2065).

Theo d6 mo6 hinh Mike - Nam dugc st dung
dé tinh dong chay dén hd tir mua, sau d6 tinh
toan diéu tiét qua hd chira theo phuong phap 1ap
bang. Trong do, luong nudc dung trong trong
tuong lai (kich ban bién d6i khi hau) tang 10.3 %
so voi thoi ky hién trang. Ty 1¢ nay tham khao
theo [7]. Luong nudc xa xudng ha luu sé& duoc
xé4c dinh bang tong luong nudc xa qua nha may
thuy dién va luong xa thira (c6 ké dén t6n that
tham va bdc hoi). Ton that bao gdm thim va boc

hoi (lwong ton thit thAm dugc tinh theo luu
luong tham trung binh tur s6 liéu do dac thuc té
tai hd; lugng t6n thit bdc hoi duoc tinh theo dién
tich mat thoang hd va luong bdc hoi (duge tinh
theo s liéu bdc hoi trung binh nhiéu nim tai
tram khi tugng Bai Thugng). Qua trinh tinh toan
diéu tiét c6 tham khao muc nuée tdi thiéu cua
cac hd chuia duogc quy dinh tai [3].

Theo hinh 3b: (1) bién trén: Luu lugng ra
khoi hd Cira Pat, hd Trung Son théng qua qua
trinh tinh toan diéu tiét ho tinh trung binh thoi ki
mg vé6i timg kich ban; (2) Bién dudi: S6 liéu
muc nude gid thoi ki (1986 - 2005) quan tric tai
cac tram: Quang Chau (song Ma), Lach Truong
(ctra song Lach Truong), Lach Sung (ctra song
Lén) va can ctr vao sy gia tang myc nudc cua cac
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thoi ki d6i vei tung loai kich ban. Bién man: Véi
cac bién trén thi coi @6 man bang khong, d6 man
tai cua Hoi, ctira Lach Truong va ctra Lach Sung
dugc gia dinh trong twong lai 1a khéng d6i so véi
thoi ki hién trang; (3) Diéu kién hé thong: Trong
nghién ctru dua vao mé phong hé thong cac tram
bom dién hinh doc sdng c6 cong suat 16n theo s6
li¢u cua Cong ty TNHH mot thanh vién thay loi
Nam s6ng Chu, Bic song Mi “Béo céo tong hop
cac chi tiéu k¥ thuat cua cac tram bom” (2018).
Trudng hop nay gia sir trong twong lai cong suat

ms KET QUA HEU CHINH TAI TRAM XA LA
200 7
1800 4
1600 4
1400
1200 4
1000 4
200 1
600 4

—Thr o

== == Tigh ipaa

()

400 4

200 4

tram bom khong thay ddi so v6i hién trang.

3. Két qua nghién ctru

3.1. Higu chinh va kiém dinh mé hinh

3.1.1 M6 hinh Mike - Nam: Nghién ctru da
tién hanh mo phong, hiéu chinh dua trén tap s6
liéu luu lugng gid giai doan (1996 - 2000) tai cac
tram Xa La, Cira Dat, Cam Thuy. Két qua thu
dugc duong qué trinh dong chdy tinh toan va
thuc do (hinh 4a, 4b); Tiéu chi danh gia chat
luong hi¢u chinh (bang 1).

s KET QUA HIEU CHINH TAI TRAM CAM THUY
G000
Thyecdo
00 = Tinh o
4000
3000 ®
2000
1000

]
QLOVISSS OQLOLISST O01OLIS9E OLOLISSD 01012000
0:00 00 2:00 000 00

01011986 OLOL/ISST OLOL/19S8  OLOL/ISSS  OLOL2000
000 2] 0:00 00 000

Hinh 4. Duong qua trinh dong chay tinh todan va thyc do hiéu chinh tram Xd La (a),
tram Cam Thiiy (b)

Bang 1. Chi tiéu déanh gid chat lwong hiéu chinh

Tram

hiéu chinh Chi tiéu Nash Sai s6 dinh Ghi chu
XiLa 0.79 0.048 Dat yéu cu
Cam Thuy 0.87 -0.035 Pat yéu cau
Cira Pat 0.82 0.028 Dat yéu cu

Két qua hiéu chinh mé hinh cho thdy, mé
hinh mé phong cho két qua dat yéu cau, chi tiéu

Nash dat tir 0,79 dén 0,82. Bo thong s6 tim duoc
sau qua trinh hi¢u chinh (bang 2).

Bdng 2. B théng s6 ciia mé hinh MIKE - NAM

DM U Lew Qe CKe  CKip  Top  Te  Tg  CKar
Cém Thuy 10,60 108,00 0,41 329,90 34,10 0,68 0,26 0,026 2098

Xala 10,98 199,22 0,56 557,60 37,03 0,71 0,20 0,021 2213

Ctra Dat 16,52 259,00 0,29 553,10 23,57 0,05 0,15 0,031 1792
Trung Son 18,60 210,00 0,45 574,80 39,80 0,59 0,18 0,268 2659
Kiém dinh mé hinh liéu doc lap. Két qua thu dugc thé hién nhu hinh

Sau khi hi¢u chinh thu duoc bo thong, nghién
ctru tién hanh kiém dinh bo thong sb bang tap sd

TAP CHI KHI TUQNG THUY VAN
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Hinh 5. Puong qud trinh dong chay tinh todn va thuce do kiém dinh tram Cira Pat (a), tram Cam Thiiy (b)

Bang 3. Chi tiéu danh gid chat lwong kiém dinh

Tram hi€u chinh Chi tiéu Nash Sai s6 dinh Ghi chu
XaLa 0.71 -0.026 Dat yéu ciu
Cam Thay 0.82 0.049 Dat yéu cu
Ctra Pat 0.78 0.030 Dat yéu cau

Bo thong s6 mé hinh Mike - Nam di dugc kiém
dinh va hiéu chinh dat yéu cau voi chi tiéu Nash
dat tir 0,71 dén 0,87, sai s6 dinh nho hon 10%. Do
vy c6 thé str dung dé tinh dong chay dén ho tir
mua, phuc vy tinh toan diéu tiét ho.

3.1.2 M6 hinh Mike 11: Két qua kiém dinh va
hiéu chinh m6 hinh Mike 11, mé dun HD va AD
duogc ké thira tir nghién ctru [5].

3.2. Két qua mé phéng ranh giéi han - mén
viing dong bang ven bién song Ma.

Moi quan h¢ han - man dugc thé hién trong mo
hinh mé phong voi bién trén 1a lugng nudc ra khoi
hd tinh trong thoi ki kiét nhit (2/IV - 16/IV); bién
dudi 1a muc nudc va do man tuong tng. Két qua
mo phong mdi quan hé han - min tuong ng vé6i
cac trudng hop dugc thé hién nhu hinh 6 (a, b) va
hinh 7 (a, b). Pay la ranh gidi han - man tiém ning
gia thiét dugc xay dung theo qué trinh noi suy (két
hop tir két qua mé phong va ArcGIS).

Hinh 7. Két qud mé phong han - mén kich ban RCP 4.5 théi ki 2046-2065 (a) vakich ban RCP 8.5 théi ki

2046 - 2065(b)

TAP CHi KHI TUQNG THUY VAN
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Tur qua trinh mo6 phong han - man theo kich
ban bién d6i khi hau cho thay: Trong thoi ky
2016 - 2035 véi kich ban RCP 8.5 min tién sau
hon vao trong song so voi RCP 4.5. Vi nhu trén
song Ma voi khoang dao dong ciia d6 man tu
10%o dén 18%o thi qua trinh md phong han - mén
theo kich ban RCP 8.5 vao sau dén vi tri xa
Quang Phu (cach ctra H6i 11,8km), trong khi
kich ban RCP 4.5 chi vao sau dén vi tri xa Hoéng
Dai (cach cua Héi 10km). Trén song Lach
Trudng, voi kich ban RCP 8.5 vao sau dén xa
Hoang Pat (céch ctra Lach Truong 12,4 km), véi
kich ban RCP 4.5, cung d0 man nhung chi xam
nhép sdu vao dén vi tri xd Hoang Ha (cach cira
Lach Truong 11,2 km). S¢ di nhu vay boi ddi
v6i kich ban RCP8.5 luong dong chay xudng ha
luu sau khi tinh diéu tiét hd nho hon so véi
truong hop RCP4.5 nén man xam nhép vao sau

son. Cu thé, kich ban RCP 8.5 tai Trung Son
(song Ma) 1a 78.7 m¥/s, Ctra Pat (song Chu) 1a
64.2 m?/s, trong khi d6 vai kich ban RCP 4.5 tai
Trung Son (song Ma) 1a 90.6 m’/s, Cura Dat
(song Chu) 1a 76.4 m/s. Dong thoi muc nude
bién dudi o ca hai kich ban RCP 4.5 va RCP 8.5
déu tang 13cm.

3.3 Phdan vang han - mdn theo chirc nang
tieng doan song

Cin cir theo két qua mo phong han - man tir
mo hinh xét trong mbi quan h¢ han - man voi
diéu kién co xét dén anh huong cua hd chua
trong bdi canh bién d6i khi hau va tinh trung
binh cho ca thoi ki (2016 - 2035) va (2045 -
2065) nghién ctru 1dy gia tri 6 man 16n nhét
(bang 4). Tir do, sir dung két qua nay két hop voi
ArcGIS dé phan ving han - man theo chtrc ning
tung doan song Ung ting thoi ki (hinh 8 (a,b)).

Bang 4. Gid tri do man I6n nhat kich ban bién d6i khi hdu

] 2016-2035 2046-2065
Khoang

Séng Vi tri quan tric cichdén  RCP45  RCP85 RCP45  RCP8.S5
bién (km) (%o) (%o) (%o) (%o)
Song Quang Chau 6.0 13.78 13.90 13.9 14.1
M Ham Réng 185 5.87 6.18 6.30 6.38
Giang 23.0 3.62 3.90 4.10 4.24
Séng Hoang Ha 11.2 11.47 11.58 11.6 11.6
Lach Van Ninh 18.0 9.42 9.48 9.48 9.50
Truong  Nhép lwu séng Ma 22.0 5.87 6.19 6.29 6.30
Song Pha Thim 9.0 5.88 5.95 5.80 5.90
Lén Cu Thén 18.0 2.71 2.76 1.05 1.05
Nhép luu séng Ma 40.0 0.22 0.26 0.23 0.23

Hinh 8. Ban do6 phdn viing han - mdn theo chirc nang ting doan séng thoi ki 2016-2035 (a);
thoi ki 2046 - 2065 (b)
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O khu vyc dong bang cira séng giap bién thi
x4m nhap man 14 qua trinh ty nhién, két hop véi
két qua md phong mbi quan h¢ han - man,
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nghién ctru phan thanh 3 vung chiu 4nh hudéng
cua xam nhap man khac nhau (bang 5, bang 6).

Bang 5. Phdn vung han - man theo chirc nang tung doan song thoi ki (2016 - 2035)

Khoang dao dong d6 mén

Phan Gidi han doan song R Murc d6
viing tuong Gng Song (O6o) nhiém min
RCP4.5 RCP8.5 |
Cira H6i - Quang Chau Ma 19.5-13.7 19.5-139 N
. ) . X . . Hoan toan bi
Vung1  Cua L.Truong - Hoang’Ha L. Truong 163-11.47 163-11.58 nhidm min
Ctra L. Sung - Pha Tham Leén 15.4-5.88 154-5095 :
Quang Chau - Ham Rong Mi 13.7-587 13.9-6.18  Anhhuong
Vung 2 Hoang Ha - Van Ninh L.Truong 11.47-942 11.58-9.48 thuong xuyén
Pha Thim - Cu Thén Lén 5.88-2.71 595-2.76  trong mua can
Ham Rong - Giang Mai 587-3.62  6.18-390  Anh huong
Ving 3 Van Ninh - Ngd ba Tuan ~ L.Truong ~ 9.42 - 5.85 9.48-6.15  yéuva khong
Cu Thon - Nga ba Bong Len 2.71-0.22 2.76 -0.26  thuong xuyén

Bang 6. Phan viing han - man theo chirc nang tirng doan song thoi ki (2046 - 2065)

Phan Gi6i han doan song Song Khodng da?%dog’ng do man Mite d
vung tuwong rng RCP4S RCP3.S nhiém man
Cura Hoi - Quang Chau Ma 19.5-13.9 19.5-14.1 N
N , \ \ R R Hoan toan bi
Ving 1  Cua L.Truong - Hoang Ha L.Truong 16.3-11.59 16.3-11.6 nhidm min
Cua L.Sung - Pha Tham Leén 15.4-5.80 15.4-5.90 ’
Quang Chau - Ham Rong Mi 13.9-630  13.9-6.38 Anh hudng
Vung 2 Hoang Ha - Van Ninh L.Truong 11.59-9.48 11.60-9.50 thuong xuyén
Pha Thim - Cu Thén Len 5.80-1.03 590-1.05 trong muacan
Ham Rong - Giang Ma 6.30-4.10 6.38 -4.25 Anh huong
Ving3  VanNinh-Ngiba Tuan L.Trudng 9.48-620  9.50-6.30  yéuvakhong
Cu Thoén - Nga ba Bong Lén 1.03-0.22 1.05-0.22 thuong xuyén

Nhdn xét: Tir két qua tinh toan mé phong va
biéu thi ¢ bang 5, bang 6 ta thay:

Xét tai cung mot vi tri doc cac song Ma, song
Lach Truong, song Lén d0 méan 16n nhét tai cac
vi tri ctia kich ban bién d6i khi hau so véi kich
ban hién trang c6 xu thé tang theo cac kich ban
RCP 4.5, RCP 8.5 qua cac thoi ki 2016 - 2035 va
2046 - 2065. Dic biét mot s6 vi tri, dd man co xu
thé tang rd rét nhu: trén song Ma tai Giang do
min ting tir 0.21%o (hién trang) [5] dén 3.62%o
(RCP4.5) va 4.24 %o (RCP 8.5); trén song Lach
Trudng tai ngd ba Tuan d6 man ting tir 3.75%o
(hién trang) [5] dén 5.78%o (RCP4.5) va 6.30 %o
(RCP 8.5); trén song Lén tai Cy Thon do man
tang tr 0.75%o (hién trang) [5] dén 2.71%
(RCP4.5);

Xét trong cing mot kich ban: (1) Déi voi
RCP 4.5, da ph?m tai cac vi tri doc cac song Ma,

Lach Truong va song Lén c¢6 do mén 16n nhit
cua thoi ky 2046 - 2065 ¢6 xu thé ting so voi
thoi ki 2016 - 2035, tuy nhién su chénh 1&ch
khong 16n. Mot s6 vi trf c6 xu thé tang ro rét nhur:
trén song Ma tai Ham Réng c6 d6 man 16n nhét
trung binh thoi ki 2016 - 2035 1a 5.87%0 va 2046
- 2065 13 6.30%o; tai Giang c6 d6 man 16n nhit
trung binh thoi ki 2016 - 2035 12 3.62 %o va 2046
- 2065 12 4.10%o. Trong khi do6 trén song Len tai
Cu Thén do man 16n nhat qua hai thoi ki lai co
xu thé giam. (2) Déi v6i RCP 8.5, da phén tai
cac vi tri doc cac song Ma, Lach Truong va song
Lén ciing c6 d6 man 16n nhit cta thoi ky 2046 -
2065 ¢6 xu thé tang so vé6i thoi ki 2016 - 2035,
tuy nhién su chénh Iéch khong lon. Diéu nay co
thé hiéu do véi kich ban bién doi c6 xét dén hd
chira véi vai tro tham gia ¢y man nén ranh gi6i
man so voi kich ban hién trang la khong khac
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nhau nhiéu.

Xét trong cung mat thoi ky (2016 - 2035) hay
(2046 - 2065) thi 6 man 1on nhét tai cac vi tri
cua kich ban RCP 4.5 va RCP 8.5 chénh 1éch
nhau khong nhiéu trén ca song M3, song Lach
Truong va song Leén; do man lon nhét tai cac vi
tri doc song Ma 16n hon cac vi tri doc song Lach
Truong; do man 16n nhét tai cac vi tri doc song
Lach Truong lai 16n hon cac vi tri doc song Lén.
Két qua nay phan nao ph hop béi vé mua can,
luvu luong song Ma phan luu vao song Lach
Trudng la rét it, dong chay trong song chiu anh
hudéng manh cua thay triéu. Vi vay mac do xam
nhdp man s€ 16n hon ca vé d0 man va vi tri.

4. Két luan

Viéc trng dung thanh cong bo mo6 hinh MIKE

(Mike - Nam va Mike 11) trong viéc dién toan
mua - dong chdy va md phong thuy lyc, lan
truyén min, bai bao dd nghién ctru tinh toan,
phan ving han - min ving dong bang ven bién
song M co xét toi anh hudng ciia hd chira trong
diéu kién bién doi khi hau. Két qua cho thiy,
duéi anh huong cua bién ddi khi hau thi mbi
quan h¢ cua han - méan duogc thé hién rd nét hon,
ranh giéi man cua cac tiéu vung han - man c6 xu
thé tién sau vao trong song ciing nhu d6 mén doc
song tang 1€n qua cac thoi ki (2016 - 2035) va
(2045 - 2065) cting nhu theo cac kich ban RCP
4.5 va RCP 8.5. Cac giai phap cu thé nham
phong chdng hay khai thac dé thich nghi s& dugc
trinh bay ¢ ndi dung cua bai bao sau.
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RESEARCH ON CLASSIFICATION OF DROUGHT SALT
INTRUSTION IN THE MA RIVER DELTA UNDER CLIMATE
CHANGE CONDITIONS
Le Thi Thuong'

"Hanoi University Natural of Resources and Environment

Abstract: The Ma river delta is heavily influenced by drought, salt intrusion, especially in the
context of climate change nowadays, and the level of influence is more serious. Drought and salt in-
trusion often have strong relationship, but their effects are different in different zones in the same
study area. Therefore, to minimize the harmful effects of drought and salinization, it is necessary to
divide drought - salt intrusion into sub-areas on the basis of proposing appropriate water use solu-
tions. The paper uses the Mike model (Mike Nam and Mike 11) to calculate the flow from the rain
to the reservoir according to climate change and the hydraulic simulation of the river network in the
study area in terms of drought-salinity relationship. The study has indicated three drought- salinity
sub-regions corresponding to different salinity concentration. This result is significant to help man-
agers as well as people to be proactive in changing plant and animal structure so that it is most
suitable.

Keywords: Drought, saltwater intrusion, Ma river delta, climate change.
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BAI BAO KHOA HQC

THONG PIEP CUA NGAI TONG THU KY TO CHUC
KHI TUQNG THE GIOI

way Khi twong Thé gidi nam 2019
xin dwoc danh cho chii dé “Mt
troi, Trdi dit va Thoi tiét”.

Mt troi cung cdp ning lwong cho toan b su
song trén Trdi dat. Mat troi diéu khién cac chu
trinh thity van, cac dong hai luu va Thoi tiét.
Mat troi dinh hinh cam xuc va hoat dong cua
chiing ta méi ngay. Va ciing chinh Mdt tréi la
nguon cam himg bat tan cho am nhac, nhiép anh
va nghé thudat.

Cdach Trdi dit gan 150 triéu km, Mdt tréi la
trai tim cua hé mat troi, gitt cho hanh tinh cua
chiing ta am dp d@é cdc sinh vt c6 thé phdt trién
manh mé. Hon 4,5 ty ndm qua, qua cau plasma
riee & nay la nguon nang heong vé tan danh cho
vong quay ciia sw song, khi hdu va thoi tiét trén
Trdi dit.

Cdc dit liéu vé tinh trong hon 30 nam qua cho
thay néing lwong Mt tréi cung cap cho Trdi dit
khéng hé gia ting trong thoi gian gan day, va vi
thé, si néng lén ciia Trdi dit khong thé la do
hoat dong cua Mdt troi.

Khi nha kinh dvuoc coi la nguyén nhan lam
cho dai dwong dm lén va gdy ra hién twong bang
tan o cac cuc. Tw nam 1990, cac khi nha kinh
nay da lam gia ting 41% tong birc xa - nhén t6
gdy ra qud trinh néng lén toan cau, danh hwéng
dén khi hdu trén toan Trdi dit. Trong do, khi
cac-bon-nic chinh la nguyén nhdn cua khoang
82% luong burc xa gia tang trong thdp ky vira
qua. Nam 2017, khi cac-bon-nic da dat murc
405,5 phan triéu va dang tiép tuc tang cao hon
nita.

Néu nong do khi nha kinh tiép tuc ting véi xu
huwong hién tai, thi nhi¢t do Trai dit c6 thé tang
tir 3°C dén 5°C vao cudi thé ky nay. Piéu nay
vuot xa muc tiéu cua Thoa thuan Paris cua Cong
wée khung cia Lién hop quéc vé bién doi khi
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hdu, c6 gdng giik mike tang nhiét g trung binh
toan cau dwdi mike 2°C, hay hon nita, cang gan
dén mire 1,5°C thi cang tot.

Bién déi khi hdu da tao ra nhiing dot ncfng
nong va nhiét do cao ky luc o pham vi dia
phuwong ciing nhie ¢ pham vi quéc gia, khu viee
va toan cau. Céc hién twong song nhiét bat dau
sém hon, két thiic muén hon, xdy ra thuwong
xuyén va gay gdt hon do hdu qua ciia bién doi
khi hau.

Cdac mo hinh khi hau dw doan nhiét do trung
binh sé tang trén hau hét cac chau luc va dai
dwong; ndng noéng cwc doan xdy ra thwong
xuyén hon tai nhitng noi con nguoi sinh song;
cdc hién twong cuc doan khdac nhu mua lon va
han hén xudt hién véi tan suat nhiéu hon & mot
$6 khu viee trén thé gidi. S néng 1én toan cau
kéo theo riii ro ngay cang gia tang lién quan dén
khi hdu doi véi sitc khoe, sinh ké, an ninh hrong
thwe, cdp nwée, an ninh con ngwoi va ting
trucng kinh té.

Ngay ca trong diéu kién Thoi tiét nhiéu may,
Mt troi ciing c6 thé cung cdp mot nguon nang
lwong thay thé cdc nguon ndang lwong khac.
Nang lwong Mt troi dang duwoc s dung ngay
cang pho bién trén toan thé gidi dé san xudat dién
nang, suwoi am hodc loc nude bién thanh nudc
ngot.

BG&i vdy, hiéu dwge cach thire Mt tréi anh
hiong dén Thoi tiét va khi hdu nhw thé nao la
nhiém vu cét 16i cia Té chire Khi tuong thé gioi
trong sir ménh xdy dung cdc cong dong co sikc
chéng chiu voi khi hau.

Bang cdch tiép cdn tong hop toan bo hé thong
tw nhién xung quanh Trdi dét, cong dong To
chire Khi tirgng thé gidi sé tao ra cdc san pham
khoa hoc va dich vu tét nhat cé thé dé hé tro cdc
quoc gia vé Thoi tiét, khi hdu, thiy van, dai
dwong va moi truong.

Petteri Taalas,
Tong Thu kY,
T6 chirc Khi tugng thé gisi
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TOM TAT TINH HINH KHi TUQONG NONG NGHIEP,
THUY VAN THANG 2 NAM 2019

TOM TAT TiNH HiNH KHi TUQNG
THANG 02 NAM 2019

Tinh hinh nhiét d§ trong thang 02/2019
trén ca nude phd bién cao hon so nhiéu véi
TBNN cung thoi ky.

Tinh hinh mua trong thang 02/2019 c6 su
phan bé khong déu trén pham vi toan qudc: tai
khu vuc Bong Bic, Viét Bic, Thanh Hoa va
bac Nghé An cao hon so véi TBNN cung thoi
ky tur tir 40-90%, c6 noi trén 120%. Céc khu
vuc khac phd bién phd bién thdp hon so véi
TBNN ttr 30-90%, trong d6 khu vuc tir Quang
Tri dén Binh Thuén, Tay Nguyén va Nam Bo
it mua voi luong mua chi yéu dudi 10mm.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét:

+ Khong khi lanh:

Trong thang da xuat hién cac dot khong khi
lanh nhu sau:

Pém 10/02, khdi khong khi lanh yéu anh
huong dén cac tinh phia Pong Bic Bo va Béc
Trung BJ. Nén nhiét do cao nhat giam tu 4-
6°C, nhiét do thip nhét giam tir 3-5°C (Mau
Son 13,5°C, Trung Khanh 10,5°C, Lang Son
10,0°C, That Khé 11,0°C,...). O phia Bic Vinh
Bic Bo ¢6 gio Pong Bic manh cap 5. Tdi
ngay 21/02 khdi khong khi lanh tir phia bic
don xudng nude ta, sang ngay 22/02, khong
khi lanh d3 anh hudng hét cac tinh phia Pong
Bic B va mot sd noi ¢ phia Tay Bac Bo va
Bic Trung Bo. Khong khi lanh 6n dinh sau
dugc tang cuong bo sung dém ngay 23/02. O
Vinh Bic B ¢6 gi6 déng bac manh cép 6. O
phia Pong Bic Bo nhiét do cao nhat giam
xubng pho bién 16-19°C, nhiét @6 thap nhat
con tir 13-15°C, vang nuai 10-13 0 C, ving nai
cao ¢6 noi thip hon (Sin Ho 9,4°C, SaPa
7,9°C, Ngan Son 9,7°C, Nguyén Binh 9,9°C,
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Trung Khanh 8,6°C).

+ Mua vira, mua to:

Trong thang da dién ra nhitng dot mua
dang cht y nhu sau: Ngay 11 va ngay 12/02,
do anh huong cua ria ria Tay Nam ludi ap cao
luc dia c6 cudong do ting cuong két hop vai
hoat dong cua dong xiét gio Tay trén cao nén
& phia Dong Bic Bo va Bic Trung Bo ¢ mua
nho, mua phun va suong mu rai rac. Tu dém
16 dén ngay 18/02, anh hudng cua ranh ap
thap bi nén boi bd phan ap cao luc dia két hop
v6i hoi tu trong d6i gioé Tay trén cao nén & Béc
B va cac tinh tir Thanh Hoa dén Quang Tri
da c6 mua dong dién rong, riéng khu vuc Viét
Bic va Pong Bic ¢6 mua vira dén mua to véi
luong mua phd bién 30-70mm, c6 noi luong
mua l6n hon nhu Tam Pao (Vinh Phic)
92mm, Quang Ha (Quang Ninh) 98mm, Tién
Yén (Quang Ninh) 87mm, Son Pong (Bic
Giang) 92mm...

Tu dém ngay 21 sang ngay 22, do anh
hudng cia khong khi lanh véi hoat dong cua
front nén va lam day rinh ap thap nén gy ra
mua dong nhiéu noi ¢ khu vuc phia Pong Béc
Bo va Bic Trung By, mua tap trung chinh vao
dém va sang voi luong mua chi phd bién 3-
10mm trong 24h nhung kéo dai dén sang ngay
27.

2. Tinh hinh nhiét do:

Nhiét d¢ trung binh thang 02/2019 trén da
phan ca nude déu cao hon so voi trung binh
nhiéu nim (TBNN) cung thoi ky. Pang cha y
do khong khi lanh trong thang xuat hién it va
khong manh nén nhiét o trung binh thang tai
khu vuc Bic B9, khu vuc Thanh Hoéa dén
Thira Thién Hué cao hon TBNN pho bién tir
4,0-5,0 do; cac khu vuc con lai co6 nhiét do
trung binh thang cao hon ¢ tu 0,5-1,5 d0 so
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v6i TBNN cung thoi ky. Noi ¢é nhiét do cao
nhat 1a Twong Duong (Nghé An): 37,8°C
(ngay 8/02)A Noi c6 nhiét do thip nhat la
Mau Son (Lang Son): 3.0°C (ngay 24/02).

3. Tinh hinh mwa:

Toéng luong mua thang 02 tai khu vuc
Pong Bic, Viét Bac, Thanh Hoa va bac Nghé
An cao hon so véi TBNN cung thoi ky tu tir
50-100%, co6 noi trén 150%. Cac khu vuc khac
pho bién pho bién thap hon so véi TBNN tir
30- 90%, trong d6 khu vuc tor Quang Tri dén
Binh Thuan, Tay Nguyén va Nam B¢ it mua
v6i luong mua cha yéu dudi 10mm.

Noi ¢6 lwong mua thang cao nhat 1a Bach
Long V¥ (Quang Nam): 118.9mm, cao gip 5
lan so voi TBNN 14 22.4mm. Noi c6 lugng
mua thang thip nhat: tai khu vuc Nam Trung
B0, Tay Nguyén va Nam B6 nhiéu noi khong
c6 mua.

4. Tinh hinh ning:

Tong sb gio nang trong thang 02/2019 tai
hau khip ca nudc phd bién déu cao hon
TBNN cung thoi ky. Noi ¢6 s gio ning cao
nhat 1a Phan Ri (Binh Thu4n) v6i 300 gio Noi
¢6 s6 gid ning thap nhat 1a Ctra Ong (Quang
Ninh): 43 gio.

TINH HINH THUY VAN

1. Bic B)

Ngudn nuée trén cac song sudi thugng luu
hé thong song Hong-Thai Binh bién d6i cham
va giam dan; Muc nudc ha luu tiép tuc dao
dong theo su diéu tiét cua cac thuy dién lon
thugng ngudn va anh hudng cua thuy triéu.
Trong thang, cac ho chira thuy dién 16n da
thuce hién cép nudc phuc vu dd ai xu Xuan dot
2 va bot 3. Muc nudce trung binh tai Ha Noi tir
2,1-2,4m trong Dot 2 va 1,6-1,7m trong Dot 3.

Muc nudc ha luu song Héng tai Ha NO1 tur
ngay 31/1-3/2 va 15-22/2 tang nhanh va dao
dong & mtc 1,6m - 2,4m, cao nhét dat mirc
2,42m (ngay 3/2) do cac hd thuy dién tang

TINH HINH KHi TUQNG THUY VAN

cuong phat dién, ddm bao phuc vu do &i Dot
2 va Dot 3 vu Pong Xuan 2019. Tong lugng
xa ctia cac ho chira thuy dién trong Dot 2 1a
1,50 ty m3 va Bot 3 1a 1,74 ty m3.

Nguon dong chay so véi trung binh nhiéu
nim (TBNN) trén song Pa phd bién cao hon
tir 6-40%, trén song Lo dén hd Tuyén Quang
cao hon khoang 70%; trén song Thao nho hon
khoang 20%; ha luu song L6 tai Tuyén Quang
nho hon 71% va ha luu song Hong tai Ha Noi
16n hon 35%, do cac hd chta xa nudc ting
cudng phuc vu d6 ai.

Trén song Da, myuc nudc cao nhat thang tai
Mudng Lay 1a 214,92m (13h ngay 10), thap
nhét 1a 211,93m (01h ngay 20), trung binh
thang 1a 213,52m; tai Ta Ba myuc nudc cao
nhat thang 13 111,45m (01h ngay 01); thap
nhét 1a 106,88m (22h ngay 28), trung binh
thang 14 109,02m. Luu luong 16n nhat dén hd
Hoa Binh 12 2058m?/s (19h ngay 19); nho nhat
la 40m3/s (1-7h ngay 5,12,22), trung binh
thang la 584m3/s (TBNN la 442 m3/s). Muc
nuéc ho Hoa Binh lic 19 gio ngay 28/2 1a
106,73m, cao hon cung ky nam 2018
(105,35m) 1a 1,38m.

Trén song Thao, tai tram Yén Bai, muc
nuéc cao nhit thang 13 25,72m (23h ngay 5);
thap nhat 1a 24,40m (13h ngay 26), trung binh
thang 1a 24,95m, cao hon TBNN cung ky
(24,37m) 12 0,58 m.

Trén song L6 tai Tuyén Quang, myuc nudc
cao nhit thang 1a 16,02m (22h ngay 01); thap
nhat 13,72m (22h ngay 25) - thap nhit trong
chudi quan tric; trung binh thang 1a 14,78m,
thip hon TBNN cung ky (15,88m) 1a 1,10m.

Trén song Hong tai Ha Noi, do anh huong
diéu tiét ting cuong xa nudc phat dién phuc
vu d6 ai vu Xuan trong dot 2 va 3, muc nudc
cao nhat thang 1a 2,42m (11h ngay 03), thip
nhat xudng mac 0,40m (4h ngay 10); trung
binh thang 14 1,31m, thip hon TBNN (2,79m)
1a 1,48m va thdp hon cung ky nam 2018
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@

PAC TRUNG MOQT SO YEU TO KHi TUQONG

6 Nhiét d (°C) Do 4m (%)
thur . , Cao nhét Thip nhét ,
TEN TRAM Trung [ Chuan Trung Thz‘fp
tu binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
binh | a1 | N | i | a6 | N

1 |[Tam PBuong 189 | 53 [ 24.7 ] 285 9 143 ] 10.2 6 75 34 6
2 |Pién Bién 213 40 | 302 | 324 | 23 17.0 | 13.5 6 79 24 5
3 |SonLa 20.7 | 5.7 | 28.6 | 31.2 8 153 ] 11.5 6 68 21 7
4 |[SaPa 155 ] 6.0 | 19.5 | 23.8 9 125 79 5 75 39 8
5 |Lao Cai 2221 49 | 272 | 31.6 8 19.1 | 15.6 8 80 38 5
6 |Yén Bai 21.7 | 4.7 | 25.1 | 30.6 7 19.6 | 14.0 [ 25 87 58 10
7 |Ha Giang 213 46 | 254 | 30.7 | 21 188 | 155 25 83 54 5
8 |Tuyén Quang 223 5.1 | 255 1| 310 8 20.0 | 147 | 25 82 55 8
9 |[Lang Son 1791 3.1 | 23.0] 304 8 14.8 1 10.0 12 85 46 7
10 |Cao Bé'mg 186 | 3.6 | 242 ] 329 7 1551 11.7 | 24 86 48 6
11 |Thai Nguyén 214 | 4.1 | 245 | 305 8 193 | 13.8 | 25 85 58 8
12 |Bic Giang 21.7 1 4.0 | 253 | 30.5 8 193 1 13.2 | 25 84 55 8
13 |Phu Tho 21.7 | 4.1 | 253 | 30.6 7 194 1 13.1 24 88 54 18
14 |Hoa Binh 225 5.0 | 27.6 | 33.3 7 194 ] 146 | 25 82 40 7
15 |Ha Noi (Ha Bong) 224 42 ] 262 | 32.7 8 203 | 143 | 24 79 51 8
16 |Tién Yén 203 | 3.9 | 232|287 21 183 1 12.6 | 24 90 66 7
17 |Bai Chay 213 3.8 | 242 | 29.0 7 19.6 | 14.1 24 88 56 1
18 [Phu Lién 209 | 2.8 | 245 | 283 | 21 19.2 1 14.0 [ 25 96 65 1
19 |Thai Binh 214 3.7 | 242 | 284 18 19.6 | 13.1 24 92 65 6
20 |Nam Dinh 219 | 3.5 | 255 | 30.2 8 199 1 125 24 88 61 6
21 |Thanh Hoa 222 3.6 | 25.1 | 295 8 204 | 152 24 90 60 6
22 |Vinh 2291 4.0 | 26.0 | 32.6 18 | 21.1 | 174 | 25 90 52 18
23 D(‘”)ng Hoi 2381 3.9 | 26.8 | 32.2 18 | 21.8 | 18.3 2 86 19 18
24 |Hué 241 | 3.3 | 29.7 | 34.0 8 20.1 | 12.7 9 89 54 15
25 |PaNing 25.0 | 3.1 | 289 | 30.3 15 | 22.7 | 19.5 1 83 55 27
26 |Quang ngai 25.1 | 2.7 | 31.0 | 32.0 18 | 21.4 | 18.6 1 85 52 28
27 |Quy Nhon 258 | 2.1 | 293 (303 27 | 233 ] 21.6 3 81 54 25
28 |Play Cu 226 | 33 | 31.1 | 340 8 16.5 1 13.0 9 71 30 28
29 |Buon Ma Thuot 2411 29 | 314 | 343 8 19.7 | 18.8 [ 28 72 29 8
30 (PbaLat 1741 0.7 | 24.7 | 28.0 8 1241 8.7 28 70 20 9
31 |Nha Trang 2591 20 | 292 (303 25 | 234 21.6 2 77 58 23
32 |Phan Thiét 263 1.0 | 302 | 324 18 | 23.3 | 21.7 15 77 59 10
33 |Viing Tau 273 1.8 | 30.5 | 31.7 12 | 25.6 | 24.5 8 74 52 15
34 |Tay Ninh 2741 22 | 339 | 35.6 12 | 229 | 20.5 16 73 40 16
35 |T.P H-C-M 28.6 | 29 | 342 (360 | 27 | 253 | 23.8 7 64 29 27
36 |Tién giang 271 22 | 31.6 | 324 12 | 242 | 225 13 78 38 25
37 |Céan Tho 271 1.5 | 327 [ 33.7| 27 | 23.6| 219 11 75 42 14
38 |Soc Trang 26.6 | 1.0 | 31.8 | 32.8 7 232 | 21.6 10 77 50 24
39 |Rach Gia 271 1.2 | 31.7 | 32.8 | 27 | 23.1 | 22.2 6 77 44 26
40 |Ca Mau 274 19 | 314 | 32.6 7 249 | 23.6 10 76 47 28

Ghi cha: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 02 NAM 2019

Lwong mwa (mm) Llrglzlgnll)no)c hot Gid ning S6 ngay
S6 ngay lien | g Gio tay kho
Téng | Chudn| Cao | Ngay tuc ngay | Téng | Cao | Ngay | Téng [ Chudn nong Mua
sO sai | nhat 5 5 cod sO | nhat sO sai Doén hun
e 5 | e
25 -8 22 17 16 2 4 95 6 7 245 72 0 0 3 0
7 -14 5 17 16 2 2 57 3 21 | 217 88 0 0 3 0
10 -3 6 18 16 2 3 87 6 7 230 66 0 0 3 3
37 -18 30 17 12 2 5 106 | 11 9 204 78 0 0 2 0
30 6 25 17 13 4 5 78 4 8 151 40 0 0 2 1
54 28 25 18 12 6 12 50 4 10 67 -29 0 0 2 11
54 23 35 17 9 5 12 50 4 4 92 3 0 0 2 3
43 24 27 18 10 4 13 57 3 10 89 -15 0 0 2 8
57 34 37 18 10 3 9 39 3 7 79 -38 0 0 1 7
35 16 22 18 11 3 10 | 48 4 7 101 | -10 0 0 2 6
67 44 32 17 10 8 12 61 4 8 72 -51 0 0 2 6
33 15 28 18 11 4 10 52 4 8 &3 -48 0 0 1 1
39 14 23 17 7 5 10 52 3 10 72 -38 0 0 2 0
9 -3 5 18 17 2 5 56 4 2 98 -24 0 0 1 0
29 6 17 18 9 3 12 51 3 7 78 -31 0 0 1 10
92 68 63 18 11 3 9 29 2 7 64 -52 0 0 2 0
25 6 19 17 7 4 10 32 2 1 65 -74 0 0 2 2
19 -13 13 17 6 4 12 26 2 1 65 -64 0 0 1 4
23 0 20 17 9 6 8 37 3 9 78 -49 0 0 1 10
12 -17 11 17 16 2 3 47 3 7 87 -42 0 0 0 2
75 47 70 17 11 4 8 38 2 8 97 -32 0 0 1 10
18 -51 6 11 9 5 10 | 40 4 18 | 120 33 0 0 0 0
33 -96 19 18 7 2 7 47 3 5 154 75 0 0 2 0
- -297 - - 28 0 0 22 3 15 | 201 | 126 0 0 0 0
1 -198 1 2 16 1 2 60 3 15 1223 | 112 0 0 0 0
1 -267 1 2 26 1 1 49 3 26 | 254 | 153 0 0 0 0
- -170 - - 26 1 1 78 3 28 | 244 | 114 0 0 0 0
- -13 - - 28 0 0 95 4 10 | 272 39 0 0 0 0
- -22 - - 28 0 0 116 5 28 | 281 77 0 0 0 0
- -29 - - 28 0 0 69 5 9 239 10 0 0 1 0
4 -163 3 12 14 1 2 110 6 2 241 90 0 0 0 0
1 -20 1 12 19 1 1 121 6 12 1 280 | 28 0 0 0 0
-23 - - 28 0 0 105 6 15 | 260 30 0 0 0 0
6 -33 6 13 15 1 1 123 6 16 | 257 8 3 0 0 0
- -48 - - 28 0 0 127 7 15 | 225 2 8 0 0 0
- -40 - - 16 1 1 91 5 25 | 272 54 0 0 0 0
- -41 - - 16 1 1 96 4 14 | 276 68 0 0 0 0
- -42 - - 16 1 1 94 6 12 | 266 60 0 0 0 0
17 -28 17 12 15 1 1 65 5 1 243 19 0 0 0 0
8 -74 8 11 17 1 1 107 5 15 | 222 21 0 0 0 0
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Hinh 1: Ban d6 chuan sai nhiét do thang 2 - 2019 so véi TBNN (d6 C)
(Theo céng dién Clim hang thang)
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Hinh 2: Ban dd ludng mua thang 2 - 2019 (mm)

(Theo cbng dién Clim hang thang)
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3)

(1,40m) 1a 0,09m.

Trén hé théng song Thai Binh tai Pha Lai
muc nudce cao nhit thang 1a 1,68m (9h ngay
1), thap nhat -0,11m (3h ngay 09); trung binh
théang 1a 0,63m, thap hon TBNN cung ky (0,76
m) la 0,13m.

2. Trung By va Tay Nguyén

Trong thang, myc nudc trén cac song &
Trung B9, Tay Nguyén bién ddi cham, luong
dong chay trén cac song giam dan va pho bién
thiéu hut tir 15-50%; cac song & Nghé An, Phu
Yén dén Ninh Thuén thiéu hut trén 70%, riéng
cac song ¢ Quang Nam, Quang Ngai, Binh
Thuén ¢ mirc xap xi va cao hon TBNN.

Tinh hinh hé chira:

Hb thuy loi: Cac ho chira thuy loi vira va
16n tir Thanh Hoa dén Thira Thién Hué dat tur
60-90% dung tich thiét ké (DTTK); cac hd tir
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Pa Ning dén Binh Thuan dat tir 60-90%
DTTK; cac ho & Tay Nguyén dat tir 54-79%
DTTK.

Hb thuy dién: Muc nudc cac ho thiy dién
Trung Bo va khu vuc Tay Nguyén thap hon
muc nudc dang binh thuong (MNDBT) tu 1-
3m; mot s6 ho thidp hon MNDBT trén 5,0m
nhu Pinh Binh, Thudn Ninh, Nui Mét, laly,
Buon Kudp, Srepok 3, Can Pon, Pong Nai 2.

3. Nam B¢

Muc nudc song Ciru Long, song Sai Gon
chiu anh hudéng cua triéu. Muc nude cao nhat
thang 2/2019 trén séong Tién tai Tan Chau
1,46m (22/02), tai My Tho 1,53m (22/02),
trén BD2 0,03m; trén song Hau tai Chau Pdc
1,62m (22/02); trén song Sai Gon tai Phi An
1,53m (22/02), trén BD3 0,03m.
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