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MUC LUC

Bai bao khoa hoc

Huynh Phu: Tac dong cua cong trinh ho dap téi
dong chay ha luu song La Nga, Ung dung mé hinh
thiry van thiy luc phuc hdi dong chay tu nhién sau
khi c6 hd chira Ham Thuan - Pa Nhim

Tran Quang Ning, Pham Phwong Dung, Luu
Khinh Huyén, Nguyén Hiru Thanh, Du Dirc
Tién: So sanh k¥ thuat phan tich cuong do bdo Dvo-
rak cai tién (ADT) va Phuong phéap phan tich Dvo-
rak (DT) trong nghiép vu du bao bao trén khu vuc
bién Pong

Pham Vin Chién, Nguyén Tién Toan: Nghién ciru
xay dung hé thong cong nghé canh bao som thién tai
thanh phd Pa Néng

Nguyén Pinh Thuit, Bui Pinh Lap, Nguyén Thi
Xuyén, Nguyén Thi Thiy: Cong nghé du bao qua
trinh ngap lut thanh ph Cao Bang

Hoang Thanh Son, Vii Thi Thu Lan, Hoang Ngoc
Tuén: Dién bién xam nhap man vung ha luu hé
thng song Vu Gia - Thu Bon

Nguyén Pinh Thuit, Tran Thi Nhin, Nguyén
Hoang Son, Hoang Thanh Tung: Ung dung md
hinh toan, k¥ thuét vién tham va GIS dé du bao Iii va
canh bao ngap lut trén song Ky Cung, tinh Lang Son

Nguyén Viét Hung, Dwong Quéc Hung: Nguyén
1i lam viéc ¢t tru day co va ap dung trong tinh toan
thiét ké, phan tich d6 6n dinh cong trinh cot lip may
gio
Tong két tinh hinh khi tugng thiy vin

Tom tat tinh hinh khi tuong, khi twong nong nghiép
va thuy van thang 1 nam 2018 - Trung tAm Dy bao
khi twong thily viin quéc gia va Vién Khoa hoc
Khi twong Thity vin va Bién doi khi hau



BAI BAO KHOA HQC

TAC PONG CUA CONG TRINH HO PAP TOI
DONG CHAY HA LUU SONG LA NGA, UNG DUNG MO
HINH THUY VAN THUY LUC PHUC HOI DONG CHAY

TU NHIEN SAU KHI CO HO CHUA HAM THUAN - PA MI

Huynh Phua!

Tém tit: Bai bdo trinh bay danh gid anh hwdng cia hé chira dén dong chay ¢6 vai tro quan trong
trong nhiéu linh viee doi song, kinh té xa héi vimg ha du séng La Nga Binh thudn. Cdch tiép cdn tong
hop coi luwu viee song la mot thuce thé théng nhat; theo ché dg thuy van, bat ky mot s thay doi nao
déu tac dong 1én toan luu viee. Tde gid tmg dung phwong phdp nghién civu khoa hoc truyén thong
nghién civu thiee dia, xdc dinh dia hinh, thity van, chat lwong miede, xir Iy thong ké sé liéu khi twong
thity vén va phwong phap mé hinh thity van thiy luc. Ung dung thanh cong mé hinh thity van, thity
liee dé khéi phuc dong chay tw nhién va anh héng ciia hé chira Ham Thudn - Pa mi dén dong chay
lii ha du théng qua quy trinh vin hanh, diéu tiét ho chira, nham néng cao hiéu qua khai thdc sir

dung tai nguyén nuoc trén luu viee song La Nga Binh thudn.

Tir khéa: Séng La nga, Dong chady, Vin hanh ho chira, Phuc hoi dong chay, M6 hinh thity vin

thuy lyc.

Ban Bién tap nhan bai: 5/01/2018

1. Mé dau

Qua trinh diéu tiét dong chay tity theo quy mo
ho6 chtra ¢6 thé gdy ra hién tugng phan phdi lai
dong chay trong ca nim hodc nhiéu nim. Ho
chira Ham Thuan - Pa Mi 1a cong trinh hd chta
16n, su diéu tiét dong chay hay néi cach khac sy
xudt hién hé thong ho chira c6 anh hudng rat 16n
dén dong chay sau ho nhit 13 dong chay li. Vé
mua 1& mot phan luong dong chay duoc chia
vao ho chira 1am giam luu lugng mua 1ii va lam
tang luu luong dong chay vé mua kiét. Vi vy,
viéc danh gia anh huong cta ho chira dén dong
chay c6 vai tro quan trong trong nhiéu linh vuc
doi sdng, kinh té xa hoi ving ha du song La Nga.

2. Pic diém hé théng cong trinh thiy loi
thuy dién trén song La Nga

2.1 Cac cong trinh trén luu vuc

Trén luu vuc song La Nga thudc tinh Binh
Thuén hé thong cong trinh khai thac st dung tai
nguyén nudc bao gdm: hd Ham Thuan, hd Pa
Mi, dap Ta Pao, V& Dit.

"Truong Dai hoc cong nghé TP Hé Chi Minh
Email: h.phu@hutech.edu.vn

Ngay phan bién xong: 12/02/2018 Ngay dang bai: 25/02/2018

a. Ho Ham Thudn: Xay dung nim 1997 va sir
dung nam 2001. Dung tich hiru ich 1a 522,5 tri¢u
m?, dung tich chét 1a 172,73 triéu m? [1].

b. H6 Pa Mi: Cong trinh khoi cong xdy dung
nam 1997 va dua vao sir dung nam 2001. Ho ¢6
dung tich hiru ich 1a 11,6 triéu m?, dung tich chét
la 129,2 trigu m?® [1].

c. Pdp Ta Pao: Pap Ta Pao thudc Huyén
Tanh Linh Binh Thuan, 1a dap tran tu do dai 370
m véi luu luong xa 1ii theo thiét ké 14 4.119 m¥/s.

d. Céng trinh thity loi La Nga 3: HO La Nga 3
nam trén dong chinh séng La Nga, tai vi tri hop
luu gitr song Da Mi va song La Nga tan dung
ngudn nude xa tir cong trinh Ham Thuan - DPa
Mi va trén dong chinh La Nga. Cong trinh xay
dung vao nam 2012. + Dién tich luu vuc 1953
km?; + MNC = 138 m; + MNDBT = 164 m +
Muc nuée 1ii thiét ké MNLTK = 166 m; + Qmax
qua tuabin: 129 m?/s.

e. Cong trinh thiy loi Vé Pdt: Pap Vo Dit
nam trén dong chinh song La Nga, tai vi tri thac
V5 Bit. Bap ¢6 nhiém vy tudi cho 19.700 ha dat
canh tac cua huyén Pinh Quan, Xuan Loc, Long

TAP CHi KHI TUQNG THUY VAN
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Khanh (tinh Péng Nai) va huyén Pirc Linh (tinh
Binh Thuén), trong d6 tudi ty chay 9.700 ha
thudc ving Gia Huynh, subi Rét. Dién tich tudi
thudc huyén Duc Linh tinh Binh Thuan 1a 3.900
ha. Cac thong sb co ban: + Dién tich luu vuc
1.080 km? + MNDBT = 102 m; + Qw nam: 114
m?/s

Nhiém vu chinh ciia hd dugc x4c dinh 1a diéu
tiét ngudn nudc xa sau cong trinh Ham Thuén -
Da Mi ting thém luu lvong mua kho dé tudi, cip
nuée cho ving ha luu song va chuyén nudc cho
cac luu vuc séng ven bién tinh Binh Thudn va
DPong Nai. H6 La Nga 3 c¢6 kha ning cap nudc

cho dap Ta Pao va Vo Dit theo dién tich tudi
thiét ké.

2.2 Dic diém cdc cong trinh hé chira

a. Cong trinh lon bdc thang trén dong chinh
song La Nga

Cong trinh Ham Thuan - Pa Mi la cong trinh
phat dién chinh trong so d6 khai thac bac thang
dong chinh song La Nga [4]. Hai cong trinh nay
di vao hoat dong cho téng cong suat lap may la
475Mw, véi dién lugng binh quan nhiéu nim la
1,6 ti Kwh va diéu tiét ngudn nudc xa vé ha luu
v6i luu lugng binh quan vao mua kho khoang 34
m?/s.

Bang 1. Théng s6 chii yéu cia cong trinh Ham Thudn - Pa Mi

Hang muc Don vi Ham Thuin ba Mi
Dién tich luvu vuc dén tuyén Km? 1280 83
MNDBT m 605 325
MNC m 575 323
MNHL nha may thay dié¢n m 325 173
Dung tich toan b 10 m® 695 141
Dung tich hitu ich 10 m? 523 13.5
Qmax qua nha may m’/s 136 136
Qbq mua khoé vé ha luu m®/s 32,5 33,5
Cot nude tinh toan m 250 142
Cong suét lap may Mw 300 175
Dién lugng binh quan nhiéu nim 10° Kwh 1010 590
MNKTK (P = 0,1%) m +606,7 + 327,05
MNLTK (P = 0,05%) m +607,5 + 327,38

b. Céng trinh vira va nho cdc séng sudi trong
luwu vuee

- Cong trinh tudi:

Binh Thuan c6 16 hd chira cac loai, 112 dap
dang va 148 céac cong trinh thuy lgi khac nhu
tram bom, bau chira nho, kénh, céng. ..Trong do
cac ho chira dong vai tro quan trong nhat trong
viéc cap nude sinh hoat va tudi néng nghiép. Doi
v&i luu vuce song La Nga thude dia ban tinh Binh

TAP CHI KHI TUQNG THUY VAN

Thuédn c6 cong trinh hd chtra La Nga 3, cong
trinh thiy dién La Ngau, hd chtra Bién Lac, hd
Tra Tan, dap dang Ta Pao, tram bom Ta
Pao...[1].

O ving dong bang La Nga ¢6 17 tram bom
v6i nang lyc thiét ké tudi 14.182 ha. Trong do,
tram bom VO Xu xay dung to ndm 1983 co
NLTK tudi theo thiét ké 1a 3.800 ha/2000 ha
thuc tuoi.

S thang 02 - 2018



- Cong trinh tiéu:

Ngoai tuyén dé chdng 1i bo trai La Nga 9,2
km tir VS Xu qua Nam Chinh d&én V5 it nhung
chua khép kin va dé quai chong 1i canh dong
Huy Khiém, Lac Tanh ¢ hai b phia ha lwu cu
Ta Pao.

2.3 Anh hwong hé chiva dén dong chay

Su thay doi phan bb dong chay mua do vén
hanh cuia cong trinh hd chira tao nén bién dong

BAI BAO KHOA HQC

16n diéu kién moi trudng sinh thai, bién dong vé
tinh hinh phat trién kinh t& ¢ ha du, ... khi ma
chung ta khong c6 kha nang kiém soat dugc hoat
dong cua cong trinh hd chira. Bé danh gia anh
hudng cia hd chira dén dong chay trén luu vuc
song La Nga tinh Binh Thuan, ta danh gia dong
chay sau cong trinh Ham Thuan va Pa Mi.

Quy dinh myc nudc van hanh hd trong mua I
nhu sau:

Bang 2. Myc nude tuwong iing voi cde cdp bdo dong li

Séng Tram thiy vin Béao dong I (m) Bao dong II (m) Bao dong III (m)
La Nga Ta Pao 119 120 121
Bdng 3. Myc nwée cao nhdt trude li ciia ho Ham Thudn trong mia lii
Théi ki Muc nuéc hd (m)
Ho 01/7-31/7 01/8-31/8 01/9-30/7 01/10-31/10 01/11-30/11
Ham Thuin 603,5 602,5 602,5 604 604

Bdng 4. Myc nuée thap nhat don lii ciia hé Ham Thudn

Thai ki Muc nuée hé (m)
HP\
0 01/7-31/7 01/8-31/8 01/9-30/7 01/10-31/10 01/11-30/11
Ham Thuan 602,5 601,5 601,5 603 603

Bang 5. Myc nudc tai cac tram thuy van de quyét dinh vén hanh cdc ho giam lii

T”-‘V“;Itlh“y Phuéc Hoa Ta Lai Ta Pao Bién Hoa Phti An
My nurée 29,5 113,2 1205 1.6 1,30
(m)

Khong chi trong qua trinh xay dung hd chira
m&i anh huong dén dong chay cta hd chira ma
quy trinh van hanh, st dung hd chira ciing c¢6 anh
huong rat 16n dén dong chay cua song nhat 1a
dong chay I1.

2.4 Vin hanh xd li, diéu tiét ho chira Ham
Thudn

Nhiém vu chinh ctia ho chira Ham Thuén 1a
tich nuge dé phat dién, do d6 toan bo dung tich
hitu ich cua hd chaa duoc st dung cho san Xuét
dién. Mua mua quy dinh tai hd chua thuy dién
Ham Thuén tur thang VII - XI hang nam.

Lii duoc dinh nghia tai hd chira thuy dién
Ham Thuan khi luu lugng vé hd Qvé bang hoic
16n hon 400 m?/s va dugc phan cip li nhu sau:

Lii cap I: 4001600 m%/s (P = 10%)

Lii cap II: 16002400 m*/s (P = 3%)

Lii cdp I1I: 24003900 m?/s (P = 0,5%)

Lii cap IV: 3900+5700 m?/s (P = 0,1%)

Cong tac xa It dugc thuc hién can cur trén cac
nguyén tic theo thr tw vu tién sau day:

Thir nhat: Phai dam bao tuyét dbi an toan cho
ban than cong trinh khi xuat hién 1i bat ky véi
tan suat khong nho hon tan suét 1d thiét ké 0,1%
(1t dén khong vuot qué 1 thiét ké véi luu luong
dinh i Qmax < 5.700 m/s).

Thir hai: Dam bao diéu kién t6i wu cho cac td
may van hanh lién tuc, phat hét cong suit va san
luong dién cao nhét.

Thir ba: Can phai tich nude dén cao trinh muc
nuéc thiét ké (605 m) vao cudi mua 1t dé dam
bao san lugng dién theo ké hoach.

Thit tw: idu tiét luu lugng dién hop 1y, han ché
thiét hai dbi véi vung ha luu céng trinh khi xa Ii.

TAP CHi KHI TUQNG THUY VAN
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2.5 Nguyén tic diéu tiét lii ho chira Ham
Thudn

Thir nhat: Céac to may phat véi cong suét toi
da cho phép

Thir hai: Phai dam bao xa 1ii an toan ddi véi
ban than cong trinh khi i dén nho hon hoic
béng cong suit thiét ké P = 0,1%, v6i luu lugng
dinh 18 Qmax = 5.7000 m?/s.

Thir ba: Khi 6 1i xuat hién (Q.¢ > 400 m3/s)
tién hanh nang dan cao trinh muc nuéc hod va
tinh toan diéu tiét xa tran tiy theo cao trinh tich
nude cho phép nhu sau:

- Trudc ngay 30/9: Tuy theo tinh hinh Thay
van, muc nude ho ¢ thé tich toi da tir 603 m dén
604 m dé c6 dung tich phong lii cho ha du.

- Tu ngay 01/10: Tuy theo luu lugng nudc
dén ho chura, ¢6 thé nang dan muc nude hd 1én
cao trinh MNDBT 605 m.

Thir tu: Trong qué trinh tich nuéc hd, néu c6
1 tir cap 1 tré 1én ma co kha ning vuot qua strc
chtra ctia ho thi tién hanh xa tran vé6i luu luong
xa tinh toan diéu tiét sao cho tong luu luong xa
vé ha Iuu 16n nhét khong 16n hon luu lugng dinh
18 (Quamax < Quémax). Sau khi hét 1i dua muc nude
ho vé cao trinh nhu da quy dinh.

Thir nam: Truong hop hd di tich dén
MNDBT 605 m, néu dy bao trong vai ngay t6i
¢6 mua bao 16n & luu vic can phai chuan bi ngay
dung tich phong i bang cach:

- Phat huy cong suét ti da ctia cac t6 may;

- Tién hanh xa qua tran voi luu luong hop 1y
dé dwa myc nudce hd xudng dudi cao trinh 605 m
tuy theo du bao khi tugng thiy van trén luu vuc.

Thi sdu: Khi muc nudc hd & cao trinh
MNDBT 605 m, néu luu luong dén hd chira vuot
qua 4.200 m*/s (Qw < 4.200 m?/s) khong cho
phép sir dung dung tich tr MNDBT dén MNSC
dé diéu tiét cat 1ai.

Truong hop bat kha khang, cho phép dang
muc nude hd dén MNSC khi d3 mé hoan toan
cac clra van ma luu luong vé hd van 16n hon tong
lru luong xa xudng ha luu (ho ty diéu tiét). Khi
muc nude hod tré lai MNDBT 605m thi bat dau
dong bét ctra van va dua muyc nudc hd vé cao
trinh nhu da quy dinh. Khi myc nudc hd & mirc

TAP CHI KHI TUQNG THUY VAN

tir 603 - 605 m ma thugng ngudn xuét hién 1
g v6i tan suat P = 1%. Néu x4 & nac dau tién
(tir déng hoan toan dén 1,9 m) thi muc nudc
dang do lii s€ vugt qua myuc nudc si€u cao, xa &
néc tht hai (tir 1,9 - 4,9 m) va nic cudi cung thi
muc nude dang do 1 nhé hon myc nudce siéu
cao.

3. Ung dung mé hinh thity vin thiy lue
phuc hdi dong chay tw nhién sau khi c6 ho
chira Ham Thuin - Pa Mi

3.1 Lwa chon mé hinh

Luu viyc song La Nga c6 2 tram thiy vin cip
I 1a tram Pai Nga va Ta Pao. bé danh gia duogc
dong chay sau hd mét cach khach quan, nén
danh gia dong chay tai tram thuy van Ta Pao, vi
tram Pai Nga ndm phia trén hd chitra nén ta can
chay mé hinh Mike 11 dé dién toan dong chay tir
xa La Ngau vé cong v6i phan nude nhap luu vao
cua cac song nhanh. Viéc lya chon md hinh trén
con dya vao ddc trung cua mé hinh: Kha nang
mod phdong chinh xac, Sy don gian ciia mo hinh,
Su 6n dinh va tinh nhay cam cua két qua mod
phong khi thay doi cac gia tri thong sd. Vi vay,
nghién ctru lya chon mé hinh Mike 11 két hop
voi Mike NAM.

3.2 Gidi thiéu mé hinh

3.2.1 Mike NAM

Ban chit ctia md hinh Mike Nam chinh la md
hinh NAM (Nedbor Afstromming Model), nghia
la mo6 hinh mua - dong chay [10, 11]. NAM hinh
thanh nén mot phan ciia moé dun mua rao - dong
chay mit (RR) ctia hé théng 1ap thanh mo hinh
MIKE 11. M6 dun nay c6 thé dugc ap dung doc
1ap hodc sir dung dé trinh bay mét hodc nhiéu luu
vuc tham gia ma tao ra dong chay ké bén vao
mot mang song [8].

3.2.2 M6 hinh thuy lyc MIKE 11 (m6 dun
MIKEI1I HD)

MIKE 11 1a médt phan cua thé hé phan
mém méi cua DHI dya trén khai niém cua
MIKE Zero, bao gobm Giao dién Ngudi dung do
hoa dugc tich hgp trong Windows. M& hinh
MIKE 11 14 ciu trac mé-dun tong hop véi
nhiéu mo-dun khac nhau: Thuy dong luc hoc
MIKE 11 HD; Mb dun chét luong nuéc (ECO-
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Lab);... Thiy vin; M6 dun khuyéch tan - hoa
tan (ADVECTION DISPERSION).

3.3 Thiét Igp mé hinh

3.3.1. Thu thdp va xit Iy s6 liéu

Thu thap va xir 1y s6 liéu 1a cong doan dau

BAI BAO KHOA HQC

tién trude khi tién hanh xay duyng mot mé hinh
toan. Viéc xur 1y s6 lidu khi tugng thity van lam
co s& cho viée tinh toan bién dau vao cho mo
hinh thuy lyc. Nghién ctru str dung tai liéu cua
cac tram KTTYV sau:

Bang 6. Thong ké s6 liéu khi twong thiy van cdc tram da thu thdp

STT Tén tram S6 liéu Thoi gian
1 Pai Nga Mua, luu luong 1996, 1999, 2017
2 Ta Pao Mua, luu lugng, muc nudce 1996, 1999, 2017
3 Pong Giang Mua 1996, 1999, 2017
4 La Ngau Mua 1996, 1999, 2017
5 Vo Xu Mua, myuc nudc 1996, 1999, 2017
6 M¢ Pu Mua 1996, 1999, 2017

Nghién ctru st dung mo hinh thuy luc Mike
11, voi dau vao 12 két qua cta viéc chay mé hinh
Mike nam cho tiéu luu vue 1 duge khéng ché tai
tram thuy van Pai Nga, cac bién nhap luu cta cac
tiéu luu vuc tinh dén tram Ta Pao, tai liéu cac mat
cit tinh tir xa La Ngau dén Ta Pao (Bang 6).

3.3.2 Phan chia luu vuc

pé phan chia luu vyc tinh toan, sir dung cac
cong cu phan tich khong gian nhu ArcGIS. Tu
ban d6 DEM cua luu vuc st dung cong cu
Arcgis phan chia luu vyuc thanh cac tiéu luu vuc
nho. Ban d6 DEM cua luu vyc song La Nga
dugc the hién & hinh 1.

W WTNTE TOTAETE TBEGEE HE ETE 'E'
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Hinh 1. Ban d6 DEM heu viee séng La Ngd

RLe KEwTE ot

Véi cong cu Gis, su dung cac 1énh trong Pre-
processing dé xir Iy DEM. Dura vao dia hinh, dya
vao diém khéng ché nhu cira d6 ra ctia cac nhanh
song dé phan luu vyc. Luu vuce duoc chia 1am 8

tiéu luu vuc (Bang 7).

Bdng 7. Thong ké cdc tiéu lwu viee tinh todn

STT Tén tiéu luu vue Dién tich (km?)
1 LVI(179.054) 416
2 LV2(322.4) 930
3 LV3(105.843) 215
4 LV4(109.732) 274
5  LV5(109.732) 251
6  LV6(65.940) 89
7 LV7(74.902) 100
8  LV8(138.306) 234

M6 hinh thuy van str dung cac s6 liéu mua,
bdc hoi dé chuyén ddi thanh dong chay do vay
mua 13 yéu td dau vao quan trong. Trong luu vuc
nghién ctru ¢6 kha nhidu cac diém do muwa nhan
dan va cac tram do mua. Trong d6 cac tram do
mua dugc su dung dé tinh mua binh quan luu
vuc bao gdm Ta Pao, Pong Giang, La Ngau, Mé
Pu, VO Xu, Pai Nga. Yéu cau dau vao ciia md
hinh 1a lvgng mua binh quan luu vuc st dung
phuong phap thiessen dé tinh mua binh quan leu
vuc. Vi tri cac tram mua va phan chia luu vuc
anh huong theo Thiessen dugc trinh bay trong
hinh sau:

TAP CHi KHI TUQNG THUY VAN
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Hinh 2. Phdn chia céc tiéu luu vuee tinh todn

Tinh mua binh quan luu vuc: Trong s6 cua
mdi tram dugc xac dinh tir cac dién tich twong
ung trong mang ludi da gidc cua phuong phap
Thiessen. Néu khu vuc dang xét ¢6 j tram do va
dién tich cua da giac gan cho mdi tram 13 Aj
lugng mua do dugc ¢ tram j 1a Pj thi lwgng mua
trung binh cua luu vuc s¢€ la:

Sau khi tinh dugc trong s6 mua cua luu vuc,
tién hanh tinh mua binh quan luu vuc cho céac
niam c6 i 16n dé hi¢u chinh, kiém dinh, mo
phong: 1996, 1999, va 2017 cho tiéu luu vuc 1
(khdng ché tai Dai Nga).

1< 1
Py :Xj;Aij M
Bdng 8. Trong s6 muwa cdc tiéu luu viee
Pai Nga })‘o ne La Ngau Ta Pao Mé Pu Vo Xu
Giang
LvV1 1
LV2 0.83 0.14 0.03
LV3 0.81 0.19
Lv4 0.08 0.91 0.01
LVS 0.10 0.38 0.34 0.18
LVe6 0.03 0.97
Lv7 1
LV8 0.51 0.02 0.47

3.4. Hiéu chinh va kiém dinh mé hinh

3.4.1 M6 hinh MIKE NAM

a. Hiéu chinh va kiém dinh b thong 0 tai
diém khong ché Pai Nga

Dua vao sb liéu thu thap duoc: s6 liéu mua
gid do theo Obs, mdi ngay do 2 Obs. Nam 1996,
tai liéu mua va dong chay duoc lay tir 7:00 ngay
15/9/1996 dén 19:00 ngay 1/10/1996. Nam
1999, tai liéu mua va dong chay, lay tir 7:00:00
ngay 22/7/1999 - 19:00:00 ngay 30/7/1999.
Thuyec chét, 1l trén séng La Nga chi 1én xubng dao
dong trong thoi gian rat ngin, c6 tran chi trong

TAP CHi KHI TUQNG THUY VAN

vong 1 ngdy. Vi vy dé cé sb liéu dam bao dua
vao mod hinh nén chon thém thoi gian.

Viéc hiéu chinh cang nhiéu thong sb thi viée
tim ra bo thong s6 tdi uu cang khé. Dé d& dang
tim dugc bd thong s6 toi uvu mot cach dé dang,
chon 2 tran It nam 1996 va 1999. L nam 1996,
1999 dugc chon dung dé hiéu chinh tran 1d nim
2017 dung dé kiém dinh bo thong sd.

Dbi voi luu vye song La Nga, tiéu luu vuc 1
duogc khong ché boi tram Pai Nga, st dung
MIKE NAM chay cho tiéu luu vuc cac nim
1996, 1999 va lay 2017 dé kiém dinh mé hinh.
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Bang 9. Théng s6 ding cho tiéu heu vuee 1

Umax Lmax CQOF CKIF CK12 TOF TIF TG CKBF BF
10 100 0.76 500 28.6 0.00355 0.33 0.165 2406 36

Két qua hiéu chinh, kiém dinh
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Hinh 5. Két qua kiém dinh mé hinh nam 2017 ¢ Pai Nga trén séng La Nga
Sau khi hi¢u chinh dugc 2 nim 1996 va 1999 2017, va da tim ra dugc bo thong s tdi uu cho 3
dat két qua kha t6t voi hé sb twong quan R2 dat  nam két qua kiém dinh nam 2017 duoc thé hién
mirc tdt (trén 75%), sai sb tong luong dat mic  trong hinh 5.
nho (Hinh 3, hinh 4). Nhu vy bo thong s6 mo b. Xdc dinh lwu heong dén xd La Ngdu va cdc
hinh NAM dugc chap nhan trong qua trinh kiém  nhdp leu
dinh. Tién hanh kiém dinh mé hinh cho nim

TAP CHi KHI TUQNG THUY VAN
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Hinh 6. Luu vee 123 tinh dén xd La Ngdu

Trong sO mua cua cac tram anh hudng dén
Iuu vuc 123 trén nhu sau:

Pai Pong .
. La Ngau
Nga Giang
1
THYE 083 0.14 0.03
123

Sau khi hi¢u chinh kiém dinh mé hinh c6 bo
thong s6 tdi wu, ta dung bd thong sé chay dén
Dai Nga dé chay mé hinh mike nam cho phan
dién tich khéng ché dén xa La Ngau (Iv123=
Iv1+1v2), noi bat ddu c6 mat cét va cac tiéu luu

L G i )
L1203, Smated Senlf iy ——

vuc3, Iv4, Iv5, Iv6, Iv7, 1v8 ¢6 luu Iugng cho vao
nhép luu trong mo hinh thuy lyc. Tinh mua binh
quan luu vuc 123 va céac luu vuc bo phan khac.

3.4.2 Mo hinh thuy luc Mike 11

Chay mo hinh thuy lyc cho ca 3 nam 1996,
1999, 2016, dién toan dong chay tir trén vé Vo
Xu. Sau khi so sanh, hiéu chinh kiém dinh mé
hinh bang céch thay d6i hé s6 nham phu hop. Két
qua ctia mo hinh c6 thé cho ta luu luong ¢ Ta
Pao. Chinh luu lugng ¢ Ta Pao ma ta xudt tir két
qua cua mo hinh duoc coi la dong chay khi
khong c6 hd chira. Tir d6 ta s& so sanh dugc dong
chay trude va sau khi c6 hd chira ¢ tram Ta Pao.
Muc nuéce va luu lugng nude tinh toan cua luu
vuc 123 (bién trén - dau vao), Muc nudc Tram
Ta Pao (bién trong - ding dé kiém dinh mo
hinh); Muc nuéc Tram V6 Xu, quan hé muc
nudce - luu lugng (bién ra).

a. Tao file chay Simulation.

Ludn ludn tao file chay trude vi file chay
chtra tit ca thong tin vé mo hinh va két ndi cac
Editor
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LIS, Scnumieted Do Uk [ ——

- T P TRE

: o 0w I‘ll.]] nw W.]] N wn nw
1606 00 U5 Wl (L] ny L33 s

P ————

Hinh 7. Két qua mé hinh Mike Nam cho lwu viee 123 nam 2017 trén sbng La Nga

b. S6 hoa mang luci song
Uil
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Hinh 8. (a) S6 héa mang hedi song La Nga doan song tir La Ngau dén Tram Vé Xu; (b) Nhap mat
cat cho doan tir La Ngdu dén Vé Xu
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c. Nhdp diéu kién bién

Bién trén 1a luu lugng tinh toan cua luu vuc
123 khi stir dung bd thong s6 toi wu cua tram Dai
Nga. Bién dudi 1a bién myc nudce thuc do cua
tram V3 Xu. Ngoai ra con c6 6 bién nhap luu cua
6 tiéu luu vuc.

d. Thiét lgp HD parameter editor

HD parameter editor bao gdm céc didu kién
ban dau (Initial), cac dit liéu vé sirc can nhu hé
s6 nham gdm nham tong thé (Global value) va
nham dia phuong (Local value).

e. Hiéu chinh va kiém dinh mé hinh thuy lyec.

Pé so sanh gia tri tinh toan véi gia tri thyc do,
c6 thé dung chi s6 NASH 1am ham muc tiéu.
NASH cang tién dén 1 thi két qua tinh toan cang
chinh xac. Céng thurc nhu sau:

IR LIS
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Nash=1 —72((2“ _gtd)

Z(Qtd - Qtd )2 (2)

Trong do6: Qx« 1a luu lugng i tinh toan; Qtd 1a
luu luong 1t thue do;  1a Iuu lugng I binh quan.

Ngoai ra, c6 thé str dung cac chi tiéu khac dé
danh gia mirc d6 chinh x4c nhu: Sai sé vé dinh
18, sai s vé téng luong, sai $6 thoi gian xuét hién
dinh, hé sb tuong quan,...Két qua hiéu chinh va
kiém dinh mo hinh nam 1996, 1999 duoc thé
hién trong hinh 9. Két qua hiéu chinh, kiém dinh
md hinh c6 su phu hop gitra tinh toan va thuc do
vé tri s6 dinh va hinh dang qu4 trinh. Tinh toan
hé s6 NASH tai hai vi tri tram Ta Pao cho két
qua tét (NASH = 0.82, 1996; NASH = 0.92,

1999) véi hé sé nham 1a 0.022.

P LORAYE et~
o

far it

T sy v

Hinh 9. So sanh két qua tinh toan va thue do tai Ta Pao: (a) nam 1996, (b) nam 1999

Hinh 10. (a) Két qua so sdnh muc nuoc o Ta Pao 2017; (b) Két qua so sanh luu luong o Ta Pao 2017

3.5 Két qua so sanh lwu lwong va muwc nuéc
nam 2017 tai tram Ta Pao

Sau khi hiéu chinh va kiém dinh thanh cong
cho cac nam 1996 va 1999, ta str dung bo thong
s6 chung cta 2 nam d6 chay cho nam 2017. Khi
do ta s€ dugc muc nudc tinh toan va luu lugng
tinh toan tai tram Ta Pao (Hinh 10). So sanh véi
két qua thuc do muc nudc, luu luong tinh toan &
tram thuy van Ta Pao bién dong rat manh. Bién

do giao dong 16n hon bién do giao dong cua gia
tri thuc do.

3.6 Anh hwéng ciia ho chira téi dong chay
ha lvu lwu vue song La Nga

Khi dong chay tu nhién cua mdt con song
thay d6i thi hé sinh théi trong luu vuc con song
d6 ciing bi anh huéng theo. Viée xay dung hd
chita Him Thuan - Pa Mi lam thay d6i dong
chay 1t theo hudng tich cuc. Tang dong chay

TAP CHi KHI TUQNG THUY VAN
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kiét, giam dong chay 1di, ngoai ra xay dung hd
chra con phuc vu cho viéc phan phdi ngudn
nudc nhu hai thiy dién Ham Thuén , Pa Mi
chuyén nuée toi cac song nho nhu séng Dinh.
Sy thay ddi cua dong chay i trudce khi c6 va sau
khi c6 cong trinh Ham Thuén - Da Mi nhu sau:
Luu luong dong chay 1ii giam di dang ké sau khi
xay dung cong trinh Ham Thuan - Pa Mi thé
hién qua tirng nam tir 2002 - 2012 so vdi cac nam
1977 - 2000. RO hon 1a luu lugng trung binh
ngay lii 16n nhét giai doan 1977 - 2000 1a 290
m3/s va giai doan 2006 - 2016 1a 86,9 m?/s,
chénh I¢ch luu lugong kha 16n. Khong chi thay
ddi dong chdy tu nhién ma su xuét hién cta hd
chira di chia cit doan song thanh nhiéu doan.
trén song La Nga dén nay khong chi c6 2 ho
chura thuy dién trén ma hinh thanh cac cong trinh
thuy loi Cong trinh thuy dién La Nga 3, Cong
trinh thuy loi Ta Pao, V5 Pit ...

Tuy nhién, khi dit ra van d& v dap Ham
Thuén - Pa Mi c6 thé xay ra, theo nghién ctru,
danh giad mo hinh v& dap Ham Thuén - Pa Mi v&
dap xudt phat tir nhidu nguyén nhan gay ra, va
héu qua cua n6 khong thé ludng trude duge, nd
lam ngap lut cac huyén Tanh Linh, Duc
Linh. ..hty hoai mét dién tich 16n san pham nong
nghiép, anh huong dén khoang 162.083 ngudi
chiém 23% tong s6 dan trong luu vye. C6 thé
noéi, cong trinh Ham Thuan - Pa Mi dugc xay
dung c6 anh huong rat 16n dén sy phat trién kinh
té luu vyc néi riéng va cua dat nudc noi chung,
phat huy vai tro to 16n ciia cong trinh trong nén
kinh té qudc dan. Nha may thily dién Ham Thuan
gdm 2 to may véi cong suat 300MW, nha may
thity dién Pa Mi gom 2 t6 may v6i cong suat la
175MW, hang nim cung cip mét san dién 16n
hoa vao ludi dién quéc gia phuc vu cho cudc
song va san xuét. Thoi gian chuyén tiép tir mua
I sang mua can thuong khong quaé 1 thang, nude
trong song dot ngot giam nhanh. Nguyén nhan
chung do céc song thuong ngin, c6 do doc 16m,
dang dia chét thuong 1a dé thdm nudce nén c6 sy
khac bi¢t kha 16n gitta mua kho va mua mua.
Dic biét trong nhitng ndm gan day khi tham thyc
vat ngay cang suy gidm va can ki¢t, kha nang gitr
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nude va didu hoa nude ciing suy giam theo. Dién
tich rimg suy giam c6 tac dong manh mé dén khi
hau ctia ving, thd nhudng va nhét 1a ché d6 dong
chay mua kiét va mua lii. Theo s6 liéu théng ké
ndm 2010 dién tich rung Tanh Linh 13 69.566,60
ha, chiém 59,24% so véi dién tich tw nhién. Theo
phan loai rung, trén dia ban huyén Tanh Linh c6
41.644,60 ha dit rimg san xuat; 13.593 ha dit
rimg phong ho va 14.329 ha dét rimg dic dung.
Dién tich ring nguyén sinh chiém ty 1& cao, do
che phu rung dat tr 60% - 65%.

Xay dung hd chira khong chi mang lai ngudn
lgi to 16n cho con nguoi, ma nd anh hudng kha
16n dén doi sdng ctia con nguoi. Cai gi cling 6
hai mit ciia n6 hd chua ciing vy khong chi hd
chtra trén song La Nga ma hau nhu cac hd chia
trén thé gidi ciing vay. N6 giai quyét dugc van dé
hién tai va twong lai nhung dong thoi né ciing da
pha hay hay noi cach khéc 1a chiém chd ctia hang
nghin hang van ha rimg dau ngudn, lam thay doi
dong chay ty nhién von co cia mot con song.

4. Két luan

Luu vyc song La Nga c6 dia hinh thap va
tuong doi doc, khi hau khic nghiét nén khi co
mua 1ii 16n thudng bi tan pha rat ning né, gy
thiét hai dan sinh kinh té v6 cing to 16n, c6 thé
n6i day 1a khu vuc ganh chiu nhiéu thiét hai nhat
do 11 lut gay ra trén dia ban tinh Binh Thuan.

- Nghién ctru duoc anh huong ciia hd chta
Ham Thuan dén dong chay 1 ha du song La Nga
thong qua quy trinh van hanh, diéu tiét hd chira.

- Ung dung duoc mé hinh thiy van Mike
Nam va mé hinh thuy luc Mike 11 dé khoi phuc
dong chay tu nhién.

- Panh gia vé sy anh huong ciia hd chua t6i
dong chay 1t song La Nga: Nhiam nang cao hiéu
qua khai thac st dung TNN trén luu vyc song La
Nga nhét 13 hiéu qua trong van hanh diéu tiét cac
cong trinh thay loi, hd chta, dap dang, can xay
dung chién lugc phat trién, quy hoach téng hop
TNN. Déng thoi, trong qua trinh quy hoach khai
thac st dung TNN can c6 cac bién phap thiét
thuc nham bao vé nguén nudc, khoi phuc cac
ngudn loi nhu rimg, khic phuc cac tac dong gay
6 nhiém ngudn nude luu vuc song La Nga.
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Loi cam on: To6i xin chdn thanh cam on Chi cuc Moi truong; Phong Tai nguyén nuoc va KTTV,
s6 Tai nguyén moi trieong tinh Binh thudn. Da tao diéu kién thudn loi cho Tdc gid cing nhém nghién
cieu thiee hién hoan thanh dir dn: “Piéu tra, danh gid, phdn loai cdc nguén gdy é nhiém va dé xudt
cde gidi phdp quan Iy, sir dung hop 1y nguon tai nguyén nuwée Luwu vue song La Nga Binh Thudn”
va dé tai “Nghién ciru danh gid anh hwéng ciia ho chiva t6i dong chay i va chdt lwong nude trén
song La Nga tinh Binh Thudn”.
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THE EFFECT OF RESERVOIRS ON THE DOWNSTREAM OF LA
NGA RIVER AND THE ADOPTION OF HYDRAULIC & HYDROGRA-
PHY MODEL TO SUPPLEMENT THE WATERFLOW AFTER THE
CONSTRUCTION OF HAM THUAN- DAMI RESERVOIR

Huynh Phu'
"HoChiMinh City University of Technology

Abstract: The paper presents the major impacts of reservoirs on water resources in relation
with many socio-economic developments the downstream ofLa Nga Binh Thuan river. The inte-
grated approach considers the river basin a unified entity, which follows a hydrological regime,
also, any changes may affect the whole basin. The author applies traditional scientific methods to
field research, topography, hydrology, water quality, meteorological data and hydrological model-
ing. Successfully applied the hydraulic & hydrography model to supplement the natural flow and the
impacts of the Ham Thuan- Da Mi reservoir to the downstream flow through the reservoir opera-
tion, to improve the exploitation efficiency, using water resources on the La Nga river basin of Binh
Thuan Province.

Keywords: La Nga River, Flow, reservoir operation, flow restoration, hydraulic hydrography
model.
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SO SANH Ki THUAT PHAN TiCH CUONG PO BAO
DVORAK CAI TIEN (ADT) VA PHUONG PHAP
PHAN TiCH DVORAK (DT) TRONG NGHIEP VU
DU BAO BAO TREN KHU VU'C BIEN PONG

Tran Quang Niing', Pham Phuong Dung', Luu Khanh Huyén',
Nguyén Hiru Thanh!, D Dirc Tién'

Tém tét: Bai bdo trinh bay cdc két quad so sanh phan tich cwong do bao bang phwong phdp Dro-
rak cdi tién (ADT) va phwong phdp Dvorak truyén thong (DT) dang dp dung trong nghiép vu hién
nay. Bén canh nhitng phan tich chi tiét cho con bao Megi (2010, danh gid cho 6 mua bao tir 2010
dén 2015 cho thdy nhitng sai s6 mang tinh hé thong trong viéc wéc lirong cuwong dé bao tir phwong
phdp ADT trén khu viec Bién Péng va nhitng phan tich tw déng mdu dang mdy bdo tir phwong phdp
nay. Két qua cho thdy sai sé cuong do theo phwong phdap ADT véi bdo c6 mdy dang Shear, Curved
Band va IRRCDO tét hon dang Uniform va Embedded Center va véi mau dang mdy dang Eye ¢6
sai s6 16n nhat. Viéc danh gid chi tiét voi phirong phéap DT truyén thong ciing chi ra dwge cdc khodng
tin cdy trong viéc dp dung két qua mau dang mdy bdo tir phirong phap ADT. Ngodi ra, sai sé ciia
cwong do phan tich tir ADT (c6 tinh dén chuyén doi giita trung binh 1-2 phiit va 10 phiit) va DT ciing
dwoc danh gida chi tiét voi s6 lidu quy dao bdo chuan cua Nhét Ban.

Tir khoa: Phuong phap Dvorak, phan tich cuwong do bao, ki thudt phan tich cuwong do bdao Dvo-
rak cdi tiéen.

Ban Bién tap nhan bai: 02/01/2018  Ngay phan bién xong: 28/01/2018 Ngay dang bai: 25/02/2018

1. Téng quan

Trong nghién ctru vé “Panh gia két qua ap
dung k¥ thuat Dvorak cai tién (ADT) phén tich
cuong d6 bio trén bién Pong”, sai s6 phan tich
cuong do bao cua phuong phap ADT [5, 6] ap
dung trén s6 liéu vé tinh cia Nhat Ban giai doan
2010 - 2015 [4] da budc dau dugc thuc hién.
Viéc phét trién ciia ADT trai qua 5 mdc chinh
(Hinh 1), bao gébm: 1) Phuong phap Dvorak
truyén thong (DT); 2) Phuong phap Dvorak tu
dong udc lugng cuong do bao; 3) Phuong phap
Dvorak khach quan; 4) Phuong phap Dvorak
khach quan c6 cai tién;va cudi cung 1a 5)
Phuong phéap Dvorak céi tién. Cac phuong phap
sau déu co sy bo sung, khic phuc nhitng han ché
ctia phuong phap trude. Sy khac biét 16n nhét
la trong phuong phap ADT, cac budc thuc hién
déu hoan toan ty dong tir viéc phan loai mau

"Trung tdm Dy bdo Khi twong Thity van quoc
gia
Email: duductien@gmail.com

TAP CHI KHI TUQNG THUY VAN

may bao, xac dinh vi tri tam bao va cuong do
bao. Dé xem xét cy thé hon kha nang img dung
trong nghiép vu, chung t6i tiép tuc thuc hién
danh gia chi tiét cac két qua phan tich tu dong tur
phuong phap ADT giai doan 2010 - 2015 véi
nhiing phan tich nghiép vu dang dugc thuc hién
theo phuwong phap Dvorak truyén thong [1, 2].
V& céu tric bai bao, phan thir 2 1a cac két qua
so sanh chi tiét giita phan tich thuc té bang
phuong phap Dvorak ¢ dién va phuong phap
phan tich ADT cho con béo hoat dong trén Bién
bong nam 2010 (con bao Megi). Cac truong
hop lua chon dé danh gia bao gom day du cac
qué trinh phat trién thay d6i mau dang may bio,
cuong do bao dé danh gia dugc mot cach toan
dién nhat kha ning ng dung cta phuwong phap
ADT. Dé danh gia mang tinh khach quan, sb
lidu quy dao bio chuan best-track (QPBC) six
dung trong nghién ciru dugc 1ay cua Trung tim
du bao bio (RMSC) cho khu vyc Tay Béc Thai
Binh Duong do Co quan khi tugng Nhat Ban
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(JMA) chiu trach nhiém theo sy phan cong cua
Té chirc khi twong thé gioi (WMO) [7]. S liéu
v€ tinh st dung la sb lidu vé tinh Nhat Ban
(MTSAT). Phan thtr 3 cia bai bao 1a nhiing
danh gia chi tiét bao gdm danh gia cuong do cua
ADT so v6i DT, sai s hé thong caa ADT va DT
so voi QDBC va danh gia kha nang nhan dang
mau may bio cia ADT so véi DT. Thong qua
cac két qua danh gia nay, do tin cay vé kha ning
nhan dang mau may bao ctia ADT va udc lugng
cudng d6 bio ciing dugc dua ra chi tiét trong
phan két luan.

Pé thong nhat trong bai bao, cac miu dang
may bao chinh duogc phéan tich tr phuong phap
ADT va DT duoc quy dinh cy thé gom: dang

<9

(a)
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léch tam (Shear), dang bang cubn (Curved
Band), dang khdi may day dic trung tim phan
dinh (Uniform), dang khdi may day dic trung
tam khong phan dinh (IRRCDO), dang tam
nhung dia may (Embedded Center) va mau may
dang mat (Eye).

2. So sanh két qua phan tich ciia phuwong
phap Dvorak truyén thong va phwong phap
ADT cho con bao Megi (2010) va trong giai
doan 2010 - 2015

2.1 Phan tich cua phwong phap Dvorak
truyén théng va phwong phdp ADT cho con
bdo Megi (2010)

Trong hinh 1 13 so @ dudng di cuia bio Megi
va sai s6 vi trf tir s6 lieu QDBC, ADT va DT.

(b)

Hinh 1. (a) Dién bién cia bio Megi nam 2010 va (b) sai $6 vi tri tam béo (km) theo thoi gian cua
ADTva DT so voi QPBC trong con bdo Megi nam 2010

Sai s6 vi tri trong hinh 1b theo thoi gian cua
ADT so v6i QPBC 16n hon phuong phap DT so
v6i QDBC nhitng van c6 nhitng thoi diém sai s6
ciia ADT dua ra la t6t hon so v6i phuong phap
DT (nhu tai thoi diém 12z ngay 15/10/2010).
Véi trung binh sai s6 vi tri cta tat ca cac thoi
diém danh gia cia ADT so vi QDBC trong con
bao Megi co gia tri khoang 28 km, con gia tri

trung binh sai s4 vi tri ciia phuong phap DT 1a 18
km. Trong con bdo Megi nay sai s6 vi tri ma
phuong phap ADT dua ra 16n nhét ung voi thoi
diém ban dau ctia bio c6 cuong do khong manh
(cAp 8), sau d6 cudng d6 bio ting 1én thi sai sd
vi tri cua ADT va DT so voi QDBC dua ra phan
tich déu kha tot (phd bién dudi 40 km).

Bdng 1. Sai s6 trung binh so véi OPBC cho tri s6 khi dp thap nhat (Pm) va gio cuc dai (Via) clia
ADT va DT trong con bao Megi nam 2010

Trwdng hop\Gia tri Prin Vimax
Bias RMSE MAE Bias RMSE MAE
ADT-QbBC 1 7.6 10 1.3 26.3 23.7
DT-QPBC 1.01 8.9 10.2 1.04 6.6 10.5

TAP CHi KHI TUQNG THUY VAN
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(@)

(b)

Hinh 2. Bién thién toc d gié cuwc dai va tri s6 khi dp thap nhdt theo thoi gian ciia ADT, DT va
ODBC Viét Nam trong con bao Megi nam 2010

Bdng 2. Chi tiét mau dang mdy bdo phan tich twphm)’ngphap ADT va DT trong con bdo Megi
(2010). Ki hiéu “/L” cho biét bdo da do bé vao dat lién.

Thoi diém

Thoi gian phén tich ADT DT
(UTC)

20101013 12 Uniform Curved Band
20101013 18 IRRCDO Curved Band
20101014 00 Curved Band Curved Band
20101014 06 Uniform CDO
20101014 12 Uniform Curved Band
20101014 18 Uniform Embedded Center
20101015 00 Uniform Curved Band
20101015 06 Uniform Embedded Center
20101015 12 Embedded Center Embedded Center
20101015 18 Uniform Curved Band
20101016 00 Uniform Curved Band
20101016 06 Uniform CDO
20101016 12 Eye /P Eye
20101016 18 Eye Eye
20101017 00 Eye Eye
20101017 06 Eye Eye
20101017 12 Eye Eye
20101017 18 Eye Eye
20101018 00 Eye Eye
20101018 12 Uniform Curved Band
20101018 18 Uniform Curved Band
20101019 00 Embedded Center Eye
20101019 06 Uniform Eye
20101019 12 Eye Eye
20101019 18 Eye Eye
20101020 00 Eye Banding Eye
20101020 06 Eye Banding Eye
20101020 12 Eye /L Eye
20101020 18 Curved Band Curved Band
20101021 00 Eye Eye
20101021 06 Eye /L Eye
20101021 12 Eye /L Eye
20101021 18 Eye /L Eye
20101022 00 Eye Eye
20101022 06 Embedded Center Embedded Center
20101022 12 Embedded Center Embedded Center
20101022 18 Eye Eye
20101023 00 Curved Band Curved Band
20101023 06 Uniform Curved Band

TAP CHI KHI TUQNG THUY VAN
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Hinh 2 va bang 1 cho thdy ba duong gia tri
theo thoi gian cia QPBC, ADT va DT rat tuong
ddng. Céc chi s6 danh gia cho thay trj s6 khi ap
thap nhat ma ADT dua ra so véi QPBC c6 phan
t6t hon so v&i phan tich bang phuong phap DT
dua ra. Bién thién téc do gi6 cuc dai theo thoi
gian cho con bio Megi thi ADT dua ra két qua
16n hon so voi phuong phap DT va QDBC.
DPong thoi thay 16 cac chi sé danh gia trong
truong hop nay cia ADT so voi QPBC 16n hon

BAI BAO KHOA HQC

cua DT so voi QPBC.

Bing cach so sanh mau may bdo ciia phuong
phap ADT so véi phan tich DT (Bang 3) cho
thdy voi dang biang cudn trong phan tich DT thi
phuong phap ADT chii yéu phan tich thanh dang
khéi may dam dic bao phu ving tdm c6 nhiét do
khong dong déu va 1a nguyén nhan chinh din t6i
két qua 16n hon so voi DT. Déi voi cac dang may
bao khac ca hai phuong phap ADT va DT déu
cho két qua kha dong nhat.

Bang 3. So sanh viéc xac dinh dang mdy bdo cua phwong phap ADT va DT
trong con bdao Megi nam 2010

DT Shear Curved Band CDO Embedded Eye
ADT Center
Shear
Curved Band
IRRCDO
Uniform 2 2 1
Embedded Center 3

18

(@)

Hinh 3. Bdo Megi trén dnh hong ngoqi IR (a, b, ¢) va anh hong ngoaqi tang cuwong EIR (d, e, f) tai
thoi diem 1230z, 1830z ngay 19/10/2010 va lic 0030z ngay 20/10/2010

Hinh 3 (a, b, ¢) dua ra hinh anh cua bao Megi
phan tich duogc trén cac kénh anh v¢ tinh tai cac
thoi diém khac nhau trong ngay 19 va
20/10/2010. Tai thoi diém 1230z ngay

19/10/2010 (Hinh 3a) cho thiy & phan phia tay
nam cia con bao may dbi luu phat trién twong
d6i manh. Trén kénh hong ngoai (IR) ciing co
thé nhdn ra 16 rang véi mau tring sang tai phan

TAP CHi KHI TUQNG THUY VAN
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phia tdy nam ctia con bio. Trong khi d6, & phan
phia déng bac cua con bio, may biéu hién kém
sang hon. Pay 1a dau hiéu cho thdy may bio tai
khu viyc nay phat trién khong manh nhu & phan
phia tdy nam ctia con bio. Dén thoi diém 1830z
ngay 19/10/2017 (Hinh 3b) bio Megi phat trién
rat d6i ximg v6i may dbi luu phat trién tuong ddi
ddng déu xung quanh khu vyc mit bao. Dai dudi
mAy hinh diu phdy ciing dwgc phan tich kha rd
trén kénh anh IR. Day ciing 1 dau hiéu cho thy
cuong do bio Megi ¢6 xu hudng phat trién manh
hon so v6i 6h trude d6. Dén thoi diém 6h sau d6
lic 0030z ngay 20/10/2010 bao Megi dang c6 su
thay d6i vé dang may bao. Trén anh thi phd VIS
(Hinh 3c) cho thidy mic du mit bdo van con
nhung ton tai dudi dang méit khong 16 rang va hé
théng may bdo dang c6 xu hudng phat trién dan
thanh dang bang cudn.

Trén hinh 3 (d, e, f) dua ra su phat trién cua
dang may bdo tai cac thoi diém khac nhau cia
con bdo Megi khi phan tich thém trén anh hong
ngoai tang cudng EIR lan luot vao luc 1230z,
1830z va 0030z cua ngay 19 va 20/10/2010. Twr
hinh 3d ciing c6 thé phan tich thy rd ving may
phat trién trong con bao 1a khong ddi ximg nhau
v6i phan phia tdy nam may ddi luu phat trién
tuong ddi manh biéu thi bang thang mau CDG
(v6i nhiét @6 nho hon -81°C). Trong khi d6 tai
phan phia dong bic may phat trién yéu hon han
hién thi voi thang mau MG (v6i nhiét d¢ -42°C
dén -53°C). Khi ap dung xac dinh chi s6 CI phan
tich chuyén doi sang cuong do bio va xody
thuan nhiét do6i cua phuong phap Dvorak nam
1984 c6 gié tri tir 1 dén 8 trong d6 gi tri 2 tmg
v6i bdo cip 7, gia tri 5 tng v6i cap 15 va 6 ing
v6i bio cap 17 tro 1én [2], cuong do cua bio
Megi tai thoi diém 1230z ngay 19/10/2010 ¢
chi s6 CI=5.0. Pén thoi diém 1830z ngay
19/10/2010 (Hinh 3e), bdo Megi co6 dau hiéu
manh Ién rd rang khi phan tich trén kénh anh
hdng ngoai ting cudng. Dai may lanh CMG
(mau xanh duong) v6i nhiét do tir -76°C dén -
80°C da xuat hién xung quanh viing mét bao. Dai
dudi may hinh déu phay phan tich duoc kha rd
nét trén kénh anh hong ngoai ting cuong mau.

TAP CHI KHI TUQNG THUY VAN

Tinh toan theo phuong phap DT cho thiy tai thoi
diém nay bao Megi co chi s6 CI=5.5. Sang dén
thoi diém 0030z ngay 20/10/2010 (Hinh 3f), lac
nay may bio dang c6 ddu hiéu suy yéu hon. Dai
dudi may hinh ddu phdy khong con xuit hién
trén anh vé tinh. Mét bio ciing xuat hién kém rd
nét hon so vdi cac gio trudc do. St dung phuong
phap DT cho viéc tinh toan cuong do luc nay xac
dinh dugc chi s6 CI=5.0.

Thong qua bang 2 va 3 cho thiy tai nhiing
thoi diém con bdo Megi manh 1én hay yéu di
phuong phap ADT va phuong phap DT nhin
chung déu dua ra nhirng phén tich tring khop
véi qua trinh d6. Tai thoi diém 00z ngay
18/10/2010 cudng d6 con bio dat cip 18 lon
nhét thi két qua ctia ADT va DT déu dua ra cuc
tri ca vé tri s6 khi ap nho nhét va tée do gi6 cuc
dai. Phuong phap ADT va phuong phap DT déu
phan tich tai thoi diém 18z ngay 19/10/2010 con
bdo Megi manh 1én rdi sau d6 c6 phén suy yéu,
trong khi s6 liéu QPBC khong cho thay diéu do.
Cac truong hop cuong do manh v6i mau may
bdo dang mit phan tich tir DT déu duoc ADT
xac dinh tt tuy nhién v6i dang bang cudn phan
tich trén DT thi ADT c6 ti 1€ 16n xac dinh theo
mau dang may dang v6i khdi may day dic trung
tam phan dinh do sy phat trién manh cta d6i luu
gan tam bao dan dén ving tAm bio bi phan trén
ctia may dbi luu che phu di.

2.2 Sw khac biét vé phan logi méu dang may
bao giita ADT va DT giai doan 2010 - 2015

Pé xem xét sai s6 mang tinh hé thong cua
phuong phap ADT so v6i DT vé xac dinh cudng
d6 va mau dang may bao, cic con bio anh hudng
dén Viét Nam va Bién Dong trong giai doan
2010 - 2015 da duoc lua chon (2010: Bao $6 1 -
CONSON, Bio s6 2 - CHANTHU, Bio s6 3 -
MINDULLE, Bio s6 4 - LIONROCK, Bio s6 5
- MERANTI, Bio s6 6 - MEGI; 2011: Bdo sb 1
- SARIKA, Bio s6 2 - HAIMA, Bio sb 3 -
NOCKTEN, Bio s6 4 - HAITANG, Béo s6 5 -
NESAT, Bio sé 6 - NALGAE, Bao s 7 -
WASHI; 2012: Bdo s6 1 - PAKHAR, Bio s 2 -
TALIM, Bio s6 3 - DOKSURI, Béo s 4 - VI-
CENTE, Béo s6 5 - KAI TAK, Béo s6 6 - TEM-
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BIN, Bio s6 7 - GAEMI, Béo sb 8 - SONTINH;
2013: Bdo sb 3 - RUMBIA, Bio sb 4 -
CIMARON, Bido s6 5 - JEBI, Bdo sb 6 -
MANGKHUT, Béo s6 7 - UTOR, Béo s6 9 -
USAGI, Bio s 10 - WUTIP, Bio s6 11 - NARI,
Bio sb 12 - KROSA, Bio s6 13 - HAIYAN;
2014: Bdo sb6 2-RAMMASUN, Bio sb 5-
HAGUPIT; 2015: Bio s6 1 - KUJIRA, Bio s6 2
- LINFA, Bio s6 3 - VAMCO).

Két qua chi tiét so sanh cac dang méy bao
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gitra phuong phap DT va ADT dugc dua ra trong
bang 4 trong d6 phuong phap ADT phan chia
thanh 6 dang may bao con phuong phap DT
phan chia thanh 5 dang mau may bdo chinh. V&
con ban, cic dang mau may trong phuong phap
ADT déu phan chia twong ty voi phuong phap
DT. Riéng trudng hop miu may dang CDO duge
phuong phap ADT chia thanh hai loai cu thé hon
la dang Uniform (dang CDO phan dinh) va dang
IRRCDO (dang CDO khong phan dinh).

Bang 4. So sanh viéc xac dinh dang mady bdo cua phwong phdap ADT va DT trong cac mua bdo

tr 2010 - 2015

DT Shear Curved Band CDO Embedded Eye | Tong

ADT Center mau
Shear 20 5 25
Curved Band 23 111 9 2 145
IRRCDO 2 5 11 1 19
Uniform 8 107 79 18 11 223
Embedded Center 28 5 22 2 57
Eye 7 89 96

Tong so 53 263 104 43 102 | 565

Bang 4 cho thdy d6i voi giai doan phat trién
cuc dai cua con bdo, khi bdo ton tai dudi dang
mat bdo, ca hai phuong phap déu cho két qua
tuong ddi dong nhét voi gan 90% tong sb truong
hop. Tuy nhién cling c6 mot sé trudng hop cho
thay sy khac nhau gitta hai phwong phap khi
ADT nhan dinh dang mit bio dudi dang tam
nhung dia may Embedded Center va dang Uni-
form. Béi v6i dang khbi may day dic trung tim
va dang tdm nhing dia may, ca hai phuong phép
cho két qua kha giéng nhau. Riéng dang tim
nhiing dia may, trong mot sd trudng hop thuong
bi phan tich thanh dang Uniform. Trong giai
doan hinh thanh ban dau hay giai doan suy yéu
ctia con bdo déu c6 su khac biét kha rd trong viéc
xac dinh dang may. Khi phuong phéap DT nhan
dinh 1a mau may dang léch tam thi phuong phap
ADT c¢6 thé s& nhan dinh thanh dang I¢ch tam
hodc dang bang cudn. Mot sd it truong hop sé&
nhan dinh thanh dang Uniform hoac IRRCDO.
Su khac nhau nay ciing c6 thé dé dang ly giai
duoc. Do trong giai doan phat trién ban dau hodc
giai doan suy yéu di ctia con bido, may bio phat

trién yéu din dén viéc dé nham lan gitra cac
dang may bao. Dac bi¢t trong thoi gian ban
dém, khi khong c6 anh thi phé (VIS) thi viéc
xac dinh chinh xac dang may lai cang tr¢ nén
kho khan hon.

Su khac biét 16n nhét trong vi¢c xac dinh
dang may bao xdy ra dbi v6i truong hop dang
bang cudn. Trong khi phuong phap DT x4c dinh
mau may dang bang cuén thi phuong phap ADT
lai chia thanh hai kha nang chinh 1a dang bang
cuén va dang Uniform. Hai kha niang nay chiém
ti 18 16n twong dwong nhau trong tong s6 mau
may dang bang cubn. Do c6 sy khac nhau trong
viéc nhan dinh dang mau may ciing dan dén su
khac nhau trong vi¢c xac dinh cuong dd con bao.
Trong trudng hop mau may dang Uniform
thuong dua ra cuong do 16n hon so véi truong
hop mau miy ¢ dang bang cudn. Do d6 trong
qué trinh phan tich con bao, cac dy bdo vién
cling can phai than trong hon trong viéc phan
tich rd hai dang mau may nay.

2.3 Sai sé trung binh téc dp gié cwc dai
(Vmax) ciia ADT va DT giai doan 2010 - 2015

TAP CHi KHI TUQNG THUY VAN
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Bang 5 dua ra sai s6 trung binh ME cua
cuong do tir ADT nhung da dugc quy doi vé toc
d6 tinh trung binh trong 10 phut theo cong thiic
cua Harper va cong sy nam 2010 [3] trong d6
Vinax %Pt = Vg, PR * (0. 93, Nhin chung phan tich
cuong do cua ADT 16n hon QPBC (sai s6 trung
binh ME ¢6 gia tri duong) ngoai trtr truong hop
méu dang may Shear. Xem xét chi tiét két qua
tinh chi sé danh gia tbc do gio cuc dai cho thiy
Vmax tinh theo phuong phap ADT véi bao co
may dang Shear, Curved Band va IRRCDO tbt
hon dang Uniform va Embedded Center, Vmax
may dang Eye chénh léch véi QDBC 16n nhat.
Tuwong ty danh gia sai s voi phuong phap DT
dugc dua ra trong bang 6. Gidng truong hop
Shear, Vimex ctia DT ciing ¢6 xu thé phan tich nho

hon so v6i QPBC. Ngoai ra véi mau dang CDO
ctia DT ciing c6 xu thé phén tich thap hon so véi
QDBC trong khi ADT ¢6 xu thé 16n hon. Véi
bao c6 may dang Curved Band va CDO, Vmax
tinh theo DT tot hon han nhitng dang may con
lai, sau d6 dén may dang Shear va Embedded
Center. Tuong ty voi phuong phap ADT, Vimax
ctia DT véi mau may dang Eye chénh léch so
v6i QDBC 16n nhit. Luu y rang QPBC cua
Nhat ban d6i véi nhiing con bio manh thudng
phan tich thip hon so véi thuc té va cac trung
tam qudc té khac tir 1 - 3 cép nén sai s6 ddi véi
mau may bio c6 mit & ca hai phwong phap ADT
va DT trong nghién ciru nay déu c6 sai s6 kha
16n [3].

Bang 5. Céc chi s6 ddnh gid toc do gié cwe dai (Vma) ciia ADT so véi OPBC

Truong hop ME MAE RMSE
Shear -1.0 6.4 8.1
Curved Band 2.1 9.9 13.6
IRRCDO 0.9 8.0 11.9
Uniform 6.1 15.8 19.4
Embedded Center 7.3 17.0 20.6
Eye 18.4 32.6 34.8

Bang 6. Cdc chi sé danh gid toc do gié cwc dai (Vma) ctia DT so véi OPBC

Trwong hop ME MAE RMSE
Shear -2.0 2.5 4.2
Curved Band 1.1 3.9 5.8
CDO -0.2 4.4 5.8
Embedded Center 3.9 6.7 8.0
Eye 9.5 11.8 15.1

3. Két luan

Phén tich chi tiét giita phan tich cia ADT va
DT cho con bdo Megi (2010) cho thdy nhiing
diém manh va diém yéu ctua phuong phap ADT
tiy thudc vao timg thoi ki phat trién cta con bio
cling nhu cac dang mau may bdo dic biét trong
nhiing thoi doan con bao phat trién cuc dai kéo
theo sai sé phan tich 16n. Bén canh d6 nghién
cru di dua ra cic két qua so sanh phan tich
cudng d6 bdo bang ca ADT va DT cho 6 mua
bao tir 2010 - 2015. Cac két qua phan tich budc
dau cho thdy dugc nhimng sai s6 mang tinh hé

TAP CHi KHI TUQNG THUY VAN

théng trong viéc udc lugng cuong do bao tur
phuong phap ADT trén khu vuce Bién bong cung
nhitng phan tich ty dong mau dang may béo tir
phuong phap nay. Cuong d¢ cua phuong phap
ADT nhin chung dugc phan tich 16n hon khi so
sanh v&i QDBC. Ngoai ra khi danh gia chi tiét
sai s6 phu thudc véi mau dang may bao cho théy
khi ADT phan tich bao & dang dang Shear,
Curved Band va IRCDO s& c¢6 sai s6 phan tich
cuong do tdt hon so véi dang Uniform va Em-
bedded Center. Ngoai ra mic du sai s phan tich
mau dang miy bio & dang mat ciia ADT la kha

S6 thang 02 - 2018



tot nhung cudng do phén tich bio & dang mau
may nay lai dem dén sai s6 10n nhat. Viéc danh
gia chi tiét véi phuong phap DT truyén thong
cling dua ra duogc cac khoang tin cdy trong viéc
ap dung két qua mau dang may bao tir phuong
phap ADT, cu thé trong thuc thé mau dang 1a: i)
dang Shear thi ty 1¢ phan tich thanh dang Shear
va Curved band trong ADT la 50% cho hai loai;
i1) dang Curved Band ty 1€ phan tich thanh dang
Curved Band hoac Uniform 1a 50% trong ADT;
iii) v&i loai CDO thi da s (chiém 80%) 1a dang
Uniform con lai 10% la IRRCDO trong ADT;
iv) loai mau Embedded Center thi ty 1& phan
tich thanh Uniform 1a 40% va 60% cho Em-
bedded trong ADT va mau dang mat bio thi
90% ADT phan tich dugc 1a Eye con lai 10% la
dang Uniform.

Danh gid vé d¢ lon sai so phan tich cuong do
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cho thdy DT c6 sai s6 thap hon so v6i ADT trong
héu hét cac mau dang phan tich may bao. Luu y
rang phuong phap ADT dang duoc hiéu chinh
theo ché d6 do gi6 trung binh 1 - 2 phiit so v&i 10
phut dang img dung tai Viét Nam nén theo cac
danh gia va bao cdo qudc té cho thiy cuong do
nay c6 thé 16n hon khoang 5 - 10% khi danh gia
voi QPBC cuia Nhat Ban ma nghién ciru dang st
dung. Véan dé chuyén ddi hiéu chinh cuong do
bao tr ADT (dang st dung hé sb 0.93) can duoc
tiép tuc nghién ctru dé dua ra dugc cac hé s6
hodc phuong trinh hi¢u chinh phu hgp hon khi
ap dung ADT vao nghiép vu. V&i nhiing sai s6
thip & cac truong hop bao phat trién manh cho
thdy gi tri phan tich cia ADT c6 thé duoc xem
nhu mot dang cuc tri can trén c6 kha nang xay ra
nhit trong viéc phan tich cudng d6 bao khi ap
dung phan tich bao trong nghiép vu.

Loi cam on: Nghién civu dwoc thiee hién trong khudn khé ciia Dé tai nghién cieu khoa hoc cong
nghé cap B¢ “Nghién citu ting dung hé thong phdn tich vi tri va cwong dé bao bang phirong phdp
Dvorak cdi tién trong dy bdo bdo tai Viét Nam” md s6 TNMT 2016.05.06.
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THE COMPARISION OF THE ADOPTION OF ADVANCE DVORAK TECHNIQUE
(ADT) AND DVORAK TECHNIQUE (DT) FOR THE ANALYSIS OF TROPICAL
CYCLONE INTENSITY OVER BIEN DONG SEA
Tran Quang Nang', Pham Phuong Dung', Luu Khanh Huyen',
Nguyen Huu Thanh!, Du Duc Tien'
"National center of hydro-meteorological forecasting

Abtract: The research compares the adoption Advance Dvorak Technique (ADT) for tropical
cyclone (TC) intensity analysis in Bien Dong sea from 2010 to 2015 using Japanese MTSAT satel-
lite data with current operational Dvorak Technique (DT). The comparision found the systematic er-
rors both for intensity estimation and cloud classification from ADT. Some detail results show that
the intensity estimation from ADT with Shear, Curved Band and IRRCDO tropical cyclone cloud
types is better that from UNIFORM, Embedded Center and Eye types. The comparision showed the
confident intervals in applying cloud classification from ADT which is very important in the ap-
plication of ADT. The Vmax values from ADT and DT were also verified with the best-track of
Japanese Meteorological Agency with conversion for Vmax-averaged-in-1-2-minutes to Vmax-av-
eraged-in-10-minutes.

Keyword: Tropical cyclone intensity analysis, Dvorak technique, Advance Dvorak Technique.
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NGHIEN CUU XAY DUNG HE THONG
CONG NGHE CANH BAO SOM THIEN TAI
THANH PHO PA NANG

Pham Vin Chién', Nguyén Tién Toan'

Tém tit: Da Nang la dia phwong thirong xuyén chiu anh hiéng ciia hau hét cac loai hinh thién
tai cé nguon goc khi twong thuy van (KTTV), dién hinh la béo, dp thap nhiét déi (ATND), li lut, li
quét. Pdc biét trong nhitng ndm gan ddy, voi sw phdt trién manh mé vé co sé ha tang, dan sinh kinh
16, mikc d¢ gdy thiét hai do thién tai cé nguy co gia tang néu khong cé nhitng gidi phdp phong chong
thich hop. Canh bdo, diw bdo sém thién tai la mét trong nhitng muc tiéu quan trong trong chién lwoc
vng phé, giam nhe thiét hai. Déi voi thanh phé (TP) Pa Nang, nhiém vu ndy cang c¢é y nghia hét
sike quan trong trong boi canh phdt trién kinh té - xa hoi hién nay. Canh bdo sém vé thién tai dwoc
thuwe hién bang bién phdp cong trinh va phi cong trinh. Trong bdi viét nay sé dé cap dén mét trong
nhitng giai phap phi cong trinh, do la nghién curu xdy dung cong nghé canh bao, dw bdao som thién
tai bao, lii cho TP Pa Nang, nham giip chinh quyén va nguoi dan chii dong img phd ¢é hiéu qua,

giam thiéu dwoc 16i da mirc dé thiét hai do thién tai gay ra.
Tir khoa: Da Nang, canh bado, du bao som, thién tai, mé hinh.

Ban Bién tap nhan bai: 12/12/2017 Ngay phan bién xong: 08/01/2018 Ngay dang bai: 25/02/2018

1. Pit van dé

1.1. Diéu ki¢gn tw nhién

Thanh phd Pa Nang nim ¢ trung phan cua
dat nude, 6 vi tri quan trong vé kinh té, chinh
tri, an ninh qudc phong. Ngoai phan dat lién,
ving bién cua thanh phd gdm quan dao Hoang
Sanim & 15°45° dén 17°15° vi do Béc, 111° dén
113° kinh do Pong [1]. Tong dién tich phan nbi
ctia quan dao khoang 10 km2, trong d6 dao Phu
Lam chiém dién tich 16n nhét.

TP Pa Ning c6 mang ludi song kha phirc
tap. Cac song thudc thanh phd cha yéu 1a cac
song thudc ha luu hé théng song Vu Gia - Thu
Bon, ché d6 thuy van trén cac song nay chiu su
chi phdi truc tiép boi ché do mua trén toan luu
vue. Vi vay khi nghién ctru ché do thuy vin TP
Pa Ning khong thé tach roi ché d6 mua - ché
d6 thuy van trén toan luu vuc song Vu Gia - Thu
Bon.

Céc séng chinh thudc TP Pa Nang bao gom:
song Yén, song Lac Thanh, song Qua Giang,

'Pai Khi twong Thuy van khu vuc Trung Trung
Bo
Email: pvchien@gmail.com

song La Tho, song Vinh Di¢n, song Tuy Loan
va song Cu Dé.

- Séng Yén: La phan ha luu cta séng Vu Gia,
song Vu Gia chay dén Ai Nghia phan luu thanh
2 nhanh: Nhanh chinh la goi la song Yén (song
Ai Nghia), nhanh phu goi 1a song Quang Hué
dan nudc tir song Vu Gia d6 qua song Thu Bon.

- Song Lac Thanh: Cach thi trdn Ai Nghia
khoang 4 km vé phia ha luu, séng Yén c¢6 phan
luu 1a song Lac Thanh, sau do song Lac Thanh
lai phan luu thanh 2 nhanh Qué Gidng va La
Tho (Thanh Quyt) roi d6 vao séng Vinh Dién.

- Song Vinh Dién: La phan luu cua song Thu
Bon tai vi tri cach cdu Cau Lau khoang 5 km vé
phia thuong Iuu. Song Vinh Pién mang mot
luong nudc ciia song Thu Bon, sau d6 tiép nhan
luong dong chay cua song La Tho va Qua Giang
trude khi d6 vao song Han.

- Song Cu Dé ¢6 luu vuc nam tron trong TP
Pa Ning, bt ngudn tir viing nii phia taybac ctia
thanh phd c6 do cao khoang 700 - 800 m, chay
theo hudng tay- dongdd ra vinh Pa Néng & ctra
Nam O.
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1.2. Dién bién thién tai

Trong nhitng nam qua, do anh huong cua
bién d6i khi hau (BDKH), nudc bién dang va hd
chtra thuy dién, dién bién thién tai tai TP Pa
Néng ngay cang phtic tap va kho luong, cu thé
nhu sau:

- Nhiét do c6 xu hudng ting va ngay cang
nhanh, rd rang nhét trong khoang 15 - 20 nam
gan day.

- Trong khoang 2 thip ky gan day, luong
mua ndm c6 xu hudng tang so véi cac thap ky
truée. Tuy nhién, luong mua ting chu yéu tap
trung vao mua mua, mua he lai c6 xu hudng
giam. Dién bién mua va thoi gian bat dau ciing
nhur két thuc mua mua ciing ¢ thay doi va dién
bién phirc tap hon.

- Bdo, ATND manh va din bién phuc tap
xuat hién ngay cang nhiéu va thuong xuyén hon.

- SO dot khong khi lanh va suwong mu anh
huong dén Pa Ning giam nhiéu trong gan 2
thap ky gan day.

- Déng, sét, 16¢, to ngay cang xuat hién nhiéu
hon.

- Ché d6 1 trong nhitng nim gan day dién
bién phuec tap. Ll xay ra rat 4c liét (dat va vuot
gia tri lich sur) xuét hién nhiéu hon, nhung lai c6
mot s6 nam lién tiép khong co 1i hodc 1i & muc
nho (2014 - 2015).

1.3. Thuc trang cong tdac canh bao, du bdo
thién tai tai TP Pa Ning

1.3.1. Mang luoi tram KTTV

Hé théng tram KTTV phuc vu cong tac canh
bao, du bao thién tai hi€n nay nhu sau:

- S6ng Vu Gia: Tram thuy van Hoi Khach,
Ai Nghia, Cam Lé va Son Tra do mua, muc
nuoc; tram Thanh My do mua, muc nudc, luu
lugng va tram do mua Hoa Phu, Kham Puc,
Hién.

- Song Thu Bon: Tram Hi¢p buc, Giao
Thuy, Cau Lau va Hoi An do mua, muc nudc,
tram Nong Son do mua, myuc nudce, luu lugng,
tram khi twong Tra My va tram do mua Tién
Phudc.

So d6 hé théng song, tram KTTV thé hién &
hinh sau (Hinh 1).

Séng Cu Dé \ N
s Cura Nam 0
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2 KT Ba Ning
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Séng Vu Gia " Séng Han "
- - -7 2 - o —_— @ Cin Hin Z
Kham Bdc HOi Khach AJMahia CimLe
A Song Cai N o
Thanh My y- IE Ly
a an)
B Trh My Séng Tranh o .-,
> z
@ CiiLao Cham
S. Thu Bon S.Th 2
.Thu Bon
- W Cira Dai
Hép Birc Nong Som G Thay Cu L _ HdiAan
Tién Phuéc Thang Binh| 5
'_' Sang Khang o - T

Hinh 1. So @6 tram khi twong-thuy van hé thong séng Vu Gia - Thu Bon

1.3.2. Dy bao, canh bao thién tai

- Du bdo bao, ATND, mua 16n trong thoi
gian qua thyc hién chi yéu bang phuong phép
phan tich ban d6 Synop (phuong phép ¢ dién)
duogc sir dung tir cach day rat nhiéu thap nién.
Phuong phap nay dy doan sy thay doi cia thoi

TAP CHI KHI TUQNG THUY VAN

tiét dua trén quy luat phat trién khi quyén dién
bién trong céac diéu kién dja Iy khac nhau. Dya
vao cac ban do nay, tién hanh phan tich, du bao
cac hinh thé, hién tuong thoi tiét cho mot khu
vuc, hay mdt dia diém nao do trong thoi gian 24
- 48h sau d6. Phuong phap Synop doi hoi nhiéu
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thoi gian va cong sitc cho mot lan du bao.
Phuong phéap nay thuong chi dy bao dugc dinh
luong cac yéu tb thoi tiét.

- Du bao, canh bao 1i duoc thuc hién trén co
so két qua xay dung mdi quan hé giita yéu tb
duoc du bo v6i cac nhan td anh hudng. Cu thé
1a xac dinh moi quan h¢ gitra myc nudc tai mot
vi tri nao d6 (tram thity van) va cac nhan t anh
hudéng nhu: Luong mua, lugng trir trong song,
qué trinh thuy triéu ving bién,...

Du béo il bang cac phuong phap trén chi co
thé du béo truée duoc 8 - 10h dbi véi ving ha
lru séng Vu Gia - Thu Bon, 1h dbi véi song Cu
beé.

Nhu vay, cac cong nghé du bao thién tai
(bao, ATND, mua 1) trén con han ché vé thoi
gian du bao; thong tin du bdo con mang tinh
dinh luong, chua cu thé gay mot sb kho khan
cho cong tac tng pho véi thién tai.

2. Phuong phap nghién ciru

Véi diéu kién thyc té vé dia Iy tu nhién,
mang ludi tram KTTV hién ¢o trén dia ban TP
Pa Néng va luu vuc song Vu Gia - Thu Bén,
phuong phap nghién ctru, k¥ thuat s dung dé
xay dung cong nghé¢ canh bao, dy bao soém thién
tai bao gom:

1. Phuong phap khao sat, do dac tai hién
truong, nham bd sung ngudn dit liéu cho nhiém
vu nghién ctru;

2. Phuong phap ung dung mo hinh khi
tugng, mo hinh thuy van, thuy luc dé tinh toan,
du bao dién bién cac yéu t6 KTTV;

3. Phuong phap ké thira cac cong trinh
nghién clru trude co lién quan.

3. Két qua nghién ciru

3.1. Ung dung mé hinh dw bdo thoi tiét
WRF dw bdo, canh bdo bdo, ATND, mwa lon

Mo hinh du bao thoi tiét WRF (Weather Re-
search and Forecasting) 1a md hinh dugc phat
trién tir nhiing dac tinh vu viét nhat cia mé hinh
MMS5 véi sy cong tac ciia nhidu co quan td chirc
16n trén thé gi6i [2]. Hién nay, md hinh WRF
dang dugc su dung rong rai trong du bao thoi
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tiét nghiép vu ciing nhu trong nghién ctu &
nhiéu qudc gia trén thé gidi va tai Viét Nam.

Tai khu vuc mién Trung no6i chung, TP Da
Ning noi riéng, md hinh WRF dugc nghién ctru
ng dung phuc vu canh bdo, du bao thoi tiét,
thién tai (bao, ATND, mua 16n) véi do phan giai
mién tinh toan cao, cac thong sb mé hinh dugc
xur Iy trén co so dir liéu quan tric trong khu vuec.

Két qua du bao 3 dot mua l6n nam 2016 cua
mo6 hinh WRF tai khu vuc Pa Nang, Quang
Nam theo chi sé sai s6 binh phuong trung binh
quéan phuong RMSE tai 14 tram quan tric (Bang
1) cho thdy sai s6 dy bao ciia mé hinh dao dong
tur 10 - 60 mm.

Hinh 3 biéu thi d6 16n sai s6 trung binh quan
phuong va dudng trung binh (Moving Average)
trong 3 dot mua 16n dy bao. Sai s6 dy bao dot 2,
dot 3 c6 dudng trung binh tron hon, it bién dong
hon so véi dot 1. Qua do6 cho théy, sai s6 du bao
trong dot 2 va dot 3 ¢o6 tinh on dinh kha cao, dic
biét la trong dot 3 tinh on dinh cta sai s va bién
d6 sai s6 ciing nho hon 2 trudng hop con lai.

Két qua danh gia ban dau cho thay:

- Dién tich ving mua dy bdo cao hon vung
mua thuc, vuot tir 111 - 195%;

- X4c xuit phat hién mua thoi doan 6 gio cia
mo hinh dat tir 58 - 80%, tuy thudc vao cac giai
doan léy két qua dy bao khac nhau;

- Két qua du bao khdng ctia mé hinh khé cao,
pho bién tir 47 - 68%, tiy theo thoi doan lay két
qua du bao;

- Piém sb thanh cong cta du bao mua thoi
doan 6 gio chi dat 29 - 42%;

- B chinh xac trong dy bao mua cua mo
hinh kha cao, dat tir 63 - 80%;

- Xu hudéng mo hinh dy bdo 16n hon thyc xay
ra & giai doan thir 2 va thir 5 ctia két qua du bao;
ngugc lai thoi doan thtr 3 va 4 mo hinh cho xu
hudng dy bao thdp hon mua thuc;

- Bién d6 trung binh ctia sai sé mua phd bién
tir 2.9 - 5.4 v6i d6 16n trung binh cua sai s6 du
bao mua dao dong tur 8.3 - 13.8 mm.

TAP CHi KHI TUQNG THUY VAN
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WRF Modeling System Flow Chart

Gridded Data:
NAM, GFS,
RUC, NNAP,

AGRME T (50l

Hinh 2. So do cdu triic ciia mé hinh WRF

Bang 1. Chi s6 RMSE trong 3 dot mua I6n

Dot 1 Dot 2 Dot 3
Tram

(12-13/9)  (11-16/10) (30/10-2/11)
Hién 39.5 44.8 17.2
Khém B 20.5 343 23.7
Thanh My 245 18.8 14.5
Héi Khéch 27.9 11.4 22.1
Ai Nghia 36.0 26.7 20.6
Cém L¢ 43.9 20.8 18.0
Pa Ning 59.0 19.8 18.3
Tra My 32.1 20.9 30.3
Tién Phudc 37.2 228 22.0
Hiép Dirc 322 14.7 183
Néng Son 38.8 23.1 182
Giao Thuy 38.2 15.9 18.0
Céu Lau 36.0 153 15.0
Hoi An 36.7 14.0 155

Sai s6 binh phwong trung binh quin
phurong RMSE

400 -
300 -, - 5
200 < . —
100 .
0.0

WA P LT AT PPy

Hinh 3.Chi s6 RMSE trong 3 dot

uAMSEL duw bao
uRMSE2

= RMSE3
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3.2. Xdy dung cong nghé canh bao, dw bdao
i lut

Két qua du bao tir mo hinh WRF cho ra qua
trinh, dién bién cu thé (dinh lugng) cua céc yéu
t6 thoi tiét nhu nhiét 6, d6 4m, luong mua, gid,
cip do va duong di cia bio, ATND,...trong
nhidu ngay t6i. M6 hinh thuy vin NAM va mé
hinh thuy lgc Mikell dugc nghién ctu ung
dung trong tinh toan, du bao luu luong dong
chay tai cac luu vuc thuong ngudn va lan truyén
1t v& ha du.

Mo hinh thuy van Nam va mé hinh thuy luc
Mikel1 da dugc nghién ctru tmg dung cho nhiéu
song, nén trong bai viét nay chi trinh bay nhiing
n6i dung tng dung thuce té cho luu vuc, hé thong
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song Vu Gia - Thu Bon. Két qua nghién ctru ing
dung by mo hinh nay nhu sau:

3.2.1. Ung dung mé hinh Nam du bdo dong
chay tu cac luu vuc

1. Xay dung luu vuc tinh toan

Tt ban dd sb d6 cao (DEM) luu vuc song
Vu Gia - Thu Bdn, mang ludi song subi va hé
thong hd chira thuy dién va, ung dung phan
mém Arcgis phan chia thanh 14 luu vuc: séng
Bung 4, song Bung, song A Vuong, song Con,
song Con 1, Tuy Loan, DakMi4, song Tranh 2,
song Vu Gia, song Vu Gia 1, song Khang, song
Trudng, song Thu Bon va luu vuc song Thu
Bon 1 (Hinh 4).
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Hinh 4. So do phan chia heu vue thieong nguon va leu viee khu giita

2. Hiéu chinh va kiém nghiém mo hinh

Céc thong s6 md hinh duge hiéu chinh trén
co 56 s0 liéu thyc do hién c6 nhu sau (Bang 2).

Két qua tinh toan qua trinh luu lugng 1 tai
mot s6 luu vuc va danh gia chat lwong mo hinh
thé hién & hinh 5, 6.

Str dung s6 liéu cua 2 dot mua 16n nim
2016 dé kiém dinh chat lvong mé hinh thuy
van, két qua danh gia cho thdy mé hinh c6 chat
luong kha tdt vi chi sb Nash dat 0.78 - 0.87
(Bang 3).

3.2.2. Ung dung mé hinh Mikell dy bdo lii
vung ha du

- Xay dung so d6 thuy luc:

So d6 thuy luc dugce xay dung trén co s&
mang luéi hé thong song Vu Gia - Thu Bon,
gom:

Bién trén: Qua trinh luu lugng tai 6 vi tri, d6
1a luu lugng xa va phat dién cua hd thiy dién
song Tranh, song PakMi4, song Bung 4, song
A Vuong, song Con 2.

Bién duéi: Qua trinh muc nude triéu tai cira
Pai va ctra Han.

Dong chay tai vi tri gia nhap khu gitra dugc
tinh toan tir mé hinh Nam, két ndi truc tiép
modul mua dong chay vao mé hinh Mikell.

TAP CHi KHI TUQNG THUY VAN
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Bang 2. 86 liéu cdc tram ding d@é hiéu chinh thong sé mé hinh NAM

Luu lwgng gio tran li Mua gio tran li Bbc hoi ngay
Luu vue Tram Thoi gian Thoi gian Tram Thoi gian
T 13-21/X/2007- 13-21/X/2007
THUBON Néng Son 13 '22 1/;?12007’ Tra My
9-25/X12007 9 »5/x1/2007 9-25/X1/2007
Hb Song  14-19/X1/2013;  14-19/X1/2013; . 14-19/X1/2013;
SONGTRANH2 1 oh2  14-16/X/2013  14-16/X/2013 Tra My 14-16/X/2013
30/X- 30/X-
30/X-4/X1/2007:
THANHMY ~ Thinh My 4/X12007; 13-~ 30(2 , //XI//Z ) 13’ TraMy  4/X1/2007; 13-
22/X1/2010 ) 22/X1/2010
. 17-20/1X/2013;  17-20/1X/2013; ) 17-20/1X/2013;
DAKMI4 HODakMi4 ) 1 6x0013 14-16/X/2013 Tra My 14-16/X/2013
HOA  17-21/1X/2013;  17-21/1X/2013: . 17-21/1X/2013;
AVUONG Vuong  14-16/X1/2013  14-16/X1/2013 Tra My 14-16/X1/2013
; 7-11/1X/2009;
Hb Song  7-11/1X/2009;  7-11/IX/2009; :
SONGBUNG4 : ’ Tra My 28/1X-
Bung4  28/IX-3/X/2009 28/1X-3/X/2009 3%/2000
TUYLOAN Chu Giang  1-4/X112014;  1-4/X11/2014; PaNing  1-4/X11/2014;

(Sé lieu mua gém 6 liéu cua cdc tram: Hién, Thanh My, Hoi Khach, A:i Nghia, Cam Lé, Tién
Phuoc, Tra My, Hiép Puc, Nong Son, Giao Thuy, Cau Ldau, Hoi An, Hoa Bdc, Hoa Phu)

Qué trinh luu lugng trin 1 ndm 2016 tai Ciu Gidng- song Tuy Loan
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----- Tinh todn
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Hinh 6. Luu lwong lii thuc do va tinh toan tai
luu viee TUYLOAN (9-14/9/2016)

Hinh 5. Luu lvong thuc do va tinh todn tai
A Vuong (14-16/10/2013)

Bdng 3. Két qua kiém nghiém mé hinh muwa dong chay

Chi s6 Nash kiém dinh

Tran li PakMi4 A Vwong Song Bung Song Thanh M§  Néng Son
4 Tranh 2

12-13/9/2016 0.80 0.79 0.79 0.78 0.82 0.80

30/10-2/11/2016 0.83 0.81 0.80 0.81 0.86 0.87
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Hinh 7. So do tinh todn, dir bdo li hé thong
song Vu Gia- Thu Bon

- Dit liéu mat cit: Téng s6 liéu mat cat duge
dua vao hé théng tinh toan g6m 268 mat cit, cu
thé: song Vu Gia: 65; song Thu Bon: 47; song
Vinh Dién: 23; song Ba Rén: 24; song Bich
Long: 4; song Bung: 3; song Chiém Son: 5; song
Con: 3; song BakMi: 6; song Tranh: 11; song
Truong: 3; song Duy Vinh: 4; song Giap Ba: 7;
song Hoi An: 6; song La Tho - Qua Giang: 17;

BAI BAO KHOA HQC

Hinh 8. Mt cdt trong mé hinh Mikell

song Vu Gia - Vinh Di¢n: 4; song Quang Hué: 6
va song Thanh Quyt: 9 mit cat.

- Dit liéu sir dung dé hiéu chinh, kiém nghiém
md hinh: S6 liéu do dac mét sb dot 1 nam 2016
tai cac tram va sd liéu van hanh hd chua. Két qua
danh gia chat luong mo hinh Mikell cho hé
théng song Vu Gia - Thu Bon nhu sau (Bang 4).

Bang 4. Ket qua danh gia sai so myc nuwoc tinh toan va thyc do tai mot so tram kiém tra

Chi s6 Nash kiém dinh

Tran la PakMi4 A Vuwong Song Bung Séng Thanh M§  Néng Son
4 Tranh 2

12-13/9/2016 0.80 0.79 0.79 0.78 0.82 0.80

30/10-2/11/2016 0.83 0.81 0.80 0.81 0.86 0.87

Véi két qua tinh toan chi s6 Nash dat 0.77 -

du. Qua trinh lii thyc do va tinh toan kha phu

0.84 cho thiy mé hinh dam bao d6 tin cay dé sit  hop, co su khac biét khong nhiéu - thé hién &

dung cho nhi¢m vu canh béo, du bao i vung ha

Chiah trinh mgpe nunde 16 trpm Al Nghlta tir 30/10-6/11/2016

a1 Xy
1 B
f 3
E \‘-‘_.x.
4 < R Thwe do
— Tinh todn
b |
: g g2 g g g g B g
g 8 8 g§ &8 g8 8 ¢
H g 1 g H B B d
§ §8 & ¥ § ¥ B B

Hinh 9. Puong qud trinh myc nuoc tinh todan
va thye do tram Ai Nghia tir ngay 30/10-
6/11/2016

hinh 9, 10.

Lo trimby e iurdic 1 tgl Clm LE 1 30//10-8/11/2016
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Thin gian

Hinh 10. Buong qua trinh myc nudc tinh toan
va thuc do tram Cam Lé tu ngay 30/10-
6/11/2016
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3.2.3. Xay dung ban do nguy co ngdp lut vimg
ha luu

Ban dd nguy co ngap lut 1a cong cu hd trg
nhiém vu canh bao nguy co ngap lut. Ban d6 ngap
lut dwoc thyc hién bang mo hinh Mikel 1- Gis
theo mirc bao dong 3 va theo cac tan suét 1, 5 va

1A D) NGLTY OO MTAP LUIT VNG A LU SOMG VU2 GIA- TP D NANG TUONG (10 w01 L0 TAN sullr 1

TP 38 WG TR £ 00 LD TR BUAT 5%

e Lo hm U Dadin dng 99 B 1,5m
P

| 40 THICH
| 5 et =
| Vg, a0 s e bt |

| em

2 3m =

10%, trong diéu kién binh thuong va trong truong
hop c6 nude bién dang do bdo. Ban do dugc xay
dung trén co s¢ dir li€u dia hinh hién trang - san
pham cua dy 4n “Xay dung mé hinh thuy van va
mo phong phat trién do thi TP Pa Nang” [3]. Két
qua thyc hién thé hién ¢ hinh 11.

A TP A G A T sk 1

AN D4 MUY £ NGSAP LT VIO HA LU SOME VU 00 TF Dk SANO TUTCRG (W0 08 L TAN SUAT 3%
Torny S Pt e bafin ng oo baa 1.5

Hinh 11. Ban d6 nguy co ngdp lut theo mikc bdo dong 3 va theo cdc tan suat lii

Vi cac ndi dung da nghién ctru ¢ trén, cong  duoc thyc hién lién hoan va cung cap thong tin

nghé canh bao, du bao thién tai cho TP ba Nacmg

cho dia phuong theo quy trinh sau (Hinh 12).

M6 hinh du bdo WRF

Lugng

Héthongt
= ng tram quan T thut

trac

Congdong dan cu

Ban chi huy PCTT

\ R Email
)
\\:

Y Ban tin
canh bdo,
du bao

~

Qua trinh
dong chay
()

M hinh TV NAM

M3 hinh TL MIKE11

| Muycnudc
trieu thuc
do, dir bao

o

Qua trinh
HQZETT

Hinh 12. So do sir dung cong nghé dir bdo, canh bdo va truyén tin thién tai

TAP CHI KHI TUQNG THUY VAN
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4. Két ludn va kién nghi

Cong nghé canh bédo, dy bao sém thién tai
cho TP Pa Ning duoc nghién ciru xay dung
bang cong nghé mo hinh tién tién, c6 do tin cay
dam bao phuc vu tdt cho nhiém vu du bao tac
nghiép. Su két ndi lién hoan gitta mé hinh dy bao
khi tuong (bao, ATND, mua lom,...) véi mo hinh
thuy van, thuy luc s& cung cip thong tin nhanh,
som hon vé dién bién thién tai cho dia phuong.
Thong tin canh bao, du bao tir cong ngh¢ nay
cling dﬁy du, cu thé voi do chinh xac cao hon so
v6i cac cong nghé trude day. Tuy nhién, dé dam
bao didu kién vé dir liéu cho hé thdng cong nghé
canh béo, du bao sém thién tai, dé nghi TP ba
Néng quan tdm dau tu mot s nhiém vu sau:

1. Can tiép tuc dau tu bo sung tram quan tric
KTTYV trén dia ban thanh phé, dac biét la cac tram
do mua, myuc nudce trén song Cu Bé va Tuy Loan,
dé b6 sung dir lidu day di cho md hinh dy béo.

2. Do qua trinh d6 thi hoa nhanh nén dia hinh

BAI BAO KHOA HQC

Da Ning c6 sy thay d6i kha nhidu. Vi vy, can
dau tu cho viée do dac, cap nhat dia hinh long
song cho mo hinh thuy lyc dy bao 1.

3. Nam 2014, Luat Phong chéng Thién tai da
chinh thirc ¢6 hiéu luc. Theo d6, cac cép rui ro
thién tai s€ dugc thong bao trong cac ban tin
canh bao, du bao bdo, ATND, mua 16n, 1i, 10
quét, ngap lut,... Céc chi ti€u dé x4c dinh cép do
rui ro dugc quy dinh trong luat va cac van ban
huéng dan co tinh bao quat rong, chua dugc chi
tiét cho timg dia phuong, nén viéc ap dung con
¢6 nhidu bét cap, chua phu hop, 1am cho hiéu qua
cua viéc canh bao cép d0 rui ro thién tai chua
cao. Vi vy, dé nghi thanh phé can tiép tuc dau
tu cho cac nhi€ém vy nghién ciru dé xac dinh cac
chi tiéu cu thé theo céac loai hinh thién tai cho
tung khu vuc cu thé.

4. Céc hd chira ¢ thuong luu can phai dam
bao cung cip sém thong tin van hanh (luu lugng
xa, phat dién vé ha du).

Tai liéu tham khao
1. Uy ban nhan dan huyén Hoang Sa, http://www.hoangsa.danang.gov.vn
2. Hoang Dirc Cuong (2010), Nghién ciru ting dung mé hinh WRF phuc vu dir béo thoi tiét va bao
& Viét Nam. Béo cao tong két dé tai nghién ctru khoa hoc cép Bo.
3. Trung tim Nghién ciru bao vé Mai truong, Pai hoc Pa nang (2013), Bdo cdo téng két thuc hién
dir én xdy dung mé hinh thity van thiy lyc va phdt trién dé thi thanh phé Pa Néng.

STUDY ON THE CONSTRUCTION OF EARLY WARNING TECHNOLOGY FOR

DISASTERS IN DA NANG CITY
Pham Van Chien!, Nguyen Tien Toan'
'Mid-Central region of Meteorological and Hydrological Center

Abstract: Da Nang city is often affected by most types of natural disasters that originateinhydro-
meteorology, especially typhoons, tropical low pressures, floods and flash floods. In recent years,
with the significantimprovements in infrastructures and living standards, the extent of damage
caused by natural disasters is extensiveif there are no appropriate preventive measures. Warnings
and early forecasts are one of the important goals of risk response , damages mitigation. To Da
Nang city, this task is very important in the context of socio-economic development nowadays. Early
warning of natural disasters is carried out by means of construction and non-construction. In this
article, the measures of non-construction are mentioned, they are technology for warning and early
forecasting for natural disasters such as typhoon and flood in Da Nang city, in order to help the
local authorities and people to take effective measures to minimize the damages caused by natural
disasters.

Keywords: Da Nang, warning, early forecast, disaster, model.
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CONG NGHE DU 'BAO QUA TRINH LU VA
CANH BAO NGAP LUT THANH PHO CAO BANG

Nguyén Pinh Thuit!, Bui Pinh Lap?, Nguyén Thi Xuyén2, Nguyén Thi Thiy!

Tém tat: Bai bao nghién ciru xdy dung cong nghé dw bdo qud trinh lii va canh bdo ngdp lut cho
thanh phé Cao Bang bang cdch iing dung két hop hé thong cdac mé hinh (IFS,GFS), Mike-NAM,
Mikell-HD, Mike21, Mikell-GIS va Mike-Flood dé dir bdo qud trinh i va tinh todn ngdp lut cho
thanh phé Cao Bang. Cong nghé cé kha ndang hé tro cho cdc dir bdo vién trong qud trinh tdc nghiép
dy bdo I, timg bude ndng cao chat lwong ban tin @é phuc vu hiéu qua hon céng tac phong chong
thién tai cho tinh Cao Bcing, cong nghé da dwoc van hanh dy bao thu nghiém tai Pai khi twong thuy
van khu viee Péng Bdc trong mua lii 2017, két qua dy bdo thir tai tram Thiyy van Bang Giang dat tir

70 - 75%.

Tir khéa: Cong nghé di bao lii, canh bdo ngdp lut, hé thong séng Bang Giang.

Ban Bién tap nhan bai: 05/01/2018 Ngay phan bién xong: 12/02/2018 Ngay dang bai: 25/02/2018

1. Mé dau

Thanh ph6 Cao Béng 1a trung tdm chinh tri
hanh chinh cua tinh Cao Bang. Vi dién tich
10.762,81ha dét tu nhién, dan sb 84.421 nhan
khau (s6 60/NQ-CP ngay 25/09/2012), 1a noi
nhap luu cua hai con song Bang va song Hién.
Khi hau Cao Bang chiu anh hudng chung cua
khi hau mién Béic Viét Nam, thoi tiét chu yéu
c6 hai mua la mua mua va mua kho. Vao mua
mua l{i nguyén nhan gy ngap lut chi yéu 1a do
1ii trén song Bang va song Hién.

Trung binh hang nam, thiét hai do mua I, 10
quét, sat 1o dat xdy ra tai cac dia phuong trong
tinh gay thiét hai vé& nguoi, tai san, hoa mau, co
s& ha tang, 1én téi hang ty dong. Tai thanh phd
Cao Bing ké tir nim 1968 trd lai day chiu anh
huéng cua 3 tran 1d 16n dién hinh vao cac nam
1968, 1971 va nam 1986 vo1 muc nude dinh 1
cao hon bao dong (BD) I1I tir 1,8 m dén 2,34 m,
gy ngap lut nghiém trong phan 16n dién tich
ven song Bang, song Hién thudc cac phuong xa
nhu: Hop Giang, song Bang, song Hién, Dé
Tham....

Tu nhiing nam 2000 Ban chi huy phong

"' Dai khi twong thity van khu viee Dong Bd'c’
’Trung tam Dy bao khi twong khity van Quoc
gia

Email: nguyendinhthuat@gmail.com
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chong lut bao tinh di xdy dung bd “Ban dd
chdng Iyt bdo Thi xd Cao Bang” ti 18 1/2000 va
mdt sb coc thuy tri, song ban dd duoc lap chu
yéu phan dién tich khu virc ven song Bing, song
Hién cta Phuong Hop Giang, chua thé hién
dugc muc do ngap lut, hé théng cac coc thuy tri
khong so sanh dugc muc do twong quan ngdp
lut tng véi cép muc nudc tai tram Thiy van
Bang Giang, nén hau nhu chua dap ung dugc
yéu cau cho cong tac phong chong lii lut cia
Thanh phé. Mat khac vdi viéc mo rong thanh
phd Cao Bang, ha ting co s¢ dugc phat trién mo
rong, nhiéu cong trinh, nhiéu khu vuc duogc xay
dung mdi trén trén cac dién tich da tung ngép
ctia nhitng nim xuat hién 1ii 16n trén séng Bang,
trong d6 c6 nhiéu cong trinh anh huong dén
dong chay lam gia tang muc do ngap va dién
tich ngép va thoi gian ngap, dac biét la cac cong
trinh giao thong nhu dudong cau Na Can, duong
cdu Na Cép, dudong cau song Mang. Sy phat
trién ha tng nha cira dan cu c6 xu huéng lan
dién tich cac bai tran, qua thuc té khao sat vé
tinh hinh ngap lut di cho thdy mac do anh
hudng cac cong trinh nay da lam giam kha nang
thoat 1ti khi xuat hién 1ii 16n (tr BD 11T trd 1én),
lam mo rdng gia tang pham vi va mic do Gng
pho thién tai, lam ting ngudn luc va kinh phi
cua nha nudc va xa hoi.
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Do d9, viéc nghién ctru xay dung cong nghé
du bdo qua trinh 1i va canh bao ngép lut cho
thanh phé Cao Bang, dua ra duoc cac phuong
an duy béo 19, xay dung ban db ngap lut, dua ra
cac kich ban canh bao ngap lut theo cép liL.
Pong thoi 1a co s cho cac cap nganh bd tri quy
hoach phat trién d6 thi, xdy dung cac phuong an
phong chdng hiéu qua, chu dong phong tranh,
giam nhe thiét hai do 1ii lut d6i v6i thanh phd
Cao Bing va cac ving 1an can c6 y nghia khoa
hoc va thuec tién cao.

2. Phwong phap nghién ctru, ky thuat sir
dung

2.1 Phwong phdap mé hinh hoa

Bai bao str dung 3 mo hinh dy bao mua s tri
IFS, GFS va md hinh bt thily tinh WRF dé c6
duoc két qua dy bdo mua dinh lugng trude tir 5
dén 10 ngay trén luu vuc song Bang Giang; sir
dung mo hinh Mike-NAM d& tinh toan chuyén
d6i két qua tir mua sang dong chay trén cac luu
vuc bg phan; sit dung md hinh thuy luc Mikel 1-
HD dé gom nudce tir md hinh Mike-Nam va dién
toan thiy lyc mot chiéu trong séng; sir dung mo
hinh Mike 21 d& mé phong chuyén dong cua luu
luong va vén toc theo khong gian va thoi gian
trong vung ngap; st dung mo hinh Mike 11-GIS
va Mike-Flood dé ghép ndi mo hinh MIKE 21
va mo hinh MIKE 11, h trg kiém dinh két qua
md phong ngap, tao cac ban d6 ngap lut va dwa
ra cac kich ban canh bao ngap lut theo cp li.

2.2 Ky thudt sir dung
Bai bao sir dung k¥ thuat GIS, két hop véi
mo hinh Mike-GIS dé phan tich, xir Iy ban db

BAI BAO KHOA HQC

DEM, tao ludi thuy lyc cho mé hinh Mike 21,
xay dung ban db ngap lut, cac cong cu xir Iy dir
liu GIS gdm:

- Mo hinh Mike 11-GIS cua vién nghién ctru
thuy luc Pan Mach;

- Bo cac phan mém xu Iy GIS chuyén dung
bao g6m (ArcInfo WorkSation, ArcView,
ArcEditor);

- Phan mém Maplnfo;

- Ngon ngit 1ap trinh GIS Pythoon 2.7 va cac
Macro tool trong ArcGIS.

Bai bao d sir dung ky thuat 1ap trinh dé xay
dung cac mo dun ty dong hoa s6 liéu dau vao,
xdy dung cong nghé dé van hanh du bao qua
trinh Iii trén song Bang Giang va canh bao ngap
lut cho thanh phd Cao Bang.

3. Nghién ctru xay dung cong du bao qua
trinh lii va canh bAo ngép lut cho thanh phd
Cao Bing

3.1 Nghién ciru wng dung mo hinh Mike-
Nam

Dua trén cac 16p thong tin vé ban d6 mang
ludi song, ban dd mang ludi tram KTTV, cac
16p ban db duoc dan suat tir DEM nhu: hudng
chay, hoi tu, d6 dbc..., két hop voi nguyén tic
phan chia luu vuc. Bai bao da st dung k¥ thuat
GIS phén chia luu vuc séng Bang Giang thanh
5 tiéu luu vuc dé tinh toan dong chay tir md hinh
Nam. Két qua phan chia luu vyc thanh 7 tiéu luu
vuc nhd (Bang 1).

Bang 1. Danh sach cac luvu vue bo phan swr dung trong mo hinh Mike-Nam

TT Tén lru vire Tinh Dién tich (km®)

1 LV1 SLENIN Trung Quoc - Cao Bang 672.3
2 LV2 SCUN Cao Bang 495.2
3 LV3_SKERAO Cao Bing 778.1
4 LV4 SHIENI Cao Bing 888.7
5 LVS5_SHIEN2 Cao Bang 40.6
6  LV6 BANGGIANGI Trung Quéc - Cao Bang 285.1
7 LV7 BANGGIANG2 Cao Bing 258.4

Téng dién tich luu vue 3418

TAP CHi KHI TUQNG THUY VAN
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Céc luu vuc bo phan va tram mua trén luu
vuc duoc thiét 1ap vao mé hinh Mike-Nam qua
chuc nang “Import Basin difintions” va chuc

nang “Import Station Definitions” su dung thong
tin trong mau file khai bao (*.csv) (Hinh 1).

Hinh 1. Két qud vmg dung mé hinh Mike-Nam dé chuyén déi qua trinh muwra
sang qud trinh dong chay trén luu vuc song Bang Giang

3.2 Nghién cwu wng dung moé hinh
Mikell-HD

Bai bao sir dung s6 liéu ciia 70 mit cit ngang
song Bang va séng Hién trong d6 c6 7 mat cit
thuc do va 63 mat cit dugc tinh toan ndi suy tur
ban d6 DEM ty 18 1/10000 thong qua su trg gitp
ctia phan mém Mike-GIS. Mang thay lyc phia

ha luu duogc tinh toan kéo xa thanh phé Cao
Biang 20 km dé dam bao qua trinh tinh toan ngap
lut cho thanh phd khong bi anh huong qua trinh
tac dong tir bién dudi. Két qua thiét 1ap mo hinh
Mikel1-HD dé gom nudc tir md hinh Mike-Nam
va dién toan thuy lyc mot chiéu trong song dugc
thé hién trén hinh 2.

Banty

[ - |

« - BB ¢ - PHATUT]

Hinh 2. Két qua vrng dung mé hinh Mikell-HD dé gom miede va dién todn thity liec mét chiéu
trong song Bang Giang

3.3 Nghién ciru rng dung mé hinh Mike21

Mo hinh Mike 21 dugc su dung dé tinh toan
mo phong qua trinh lan truyén van toc va do sau
ngap khu vuc ngap thanh phé Cao Béing dua trén
ludi thuy luc va hé 3 phuong trinh sau:
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Phuong trinh lién tuc:

2c,op, 2q_2d

1
ot ox oy ot )

Phuong trinh chuyén dong:
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Trong d6:5(X, Y,) 1a muc nudc (m); h(x,y,t)
la 6 sau dong chay (m); d(x,y,t) 1a do cao day
(m); p(x,y,t), q(x,y,t) 1a luu lugng don vi theo
phuong x va y; C(x,y) 1a hé s6 Chezy (m®%/s); g
1a gia toc trong truong (m/s2); f(V) 1a hé sd stc
can cua gio; V,Vx, Vy(x,y,t) 1a van toc cua gio
theo phuong x va y; Q(x, yla hé sb Coriolit;
pa(x,y,t) 1a ap suit khi quyén (kg/m/s?); Py 1
khdi lugng riéng ciia nudc; T pla thanh
phan ma sat bén.

Ludi tinh cua md hinh Mike 21 dugc xay
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XX E(hrxy):|_g%| —f \M *Ehg((pa) =0 (2)
{@(hrw)%x( )}—%—f Wt p)=0 3)

dung dua trén cac 16p thong tin vé: 1) Ban d6 do
v€ khao sat dot ngap lich st nam 1986 ctia thanh
phé Cao Bang; 2) Ban d6 dia hinh DEM ty 1é
1/10 000 do tinh Cao Bang cung cap; 3) 7 mat
cat thuc do va 50 mat cit noi suy tur ban dd dia
hinh. Két hop vdi su trg gitip ciia bd phan mém
xtr Iy GIS chuyén dung ArcGIS, ngdén ngu lap
trinh GIS Pythoon 2.7 va su hd trg ciia phan
mém Mike-GIS. Két qua thiét 1ap mo hinh Mike
21 va ludi do sau cho vung ngap lut thanh phé
Cao Bang (Hinh 3).

Hinh 3. Két qua thiét Iip mé hinh Mike21 va ludi do sdu
cho vung ngdp lut thanh pho Cao Bang

3.4 Nghién ciu vrng dung mo hinh Mike-
Flood

Mo hinh Mike-Flood duoc st dung dé ghép
n6i mo hinh MIKE 21 v&i md hinh MIKE 11,
tao nén mot cong cy hiru hiéu trong viéc mo
phong dong ngap lut thanh phd Cao Bang, kiéu
két ndi sir dung trong bai bao nay 1a kiéu két ndi
thanh bén. Két ndi bén cho phép mot chudi cac
6 ludi trong MIKE 21 ¢6 thé lién két vao hai bén
cua mot doan séng, mdt mat cit trong doan song
hodc toan by mdt nhanh song trong MIKE 11.

Dong chay chay qua két ndi bén duoc tinh toan
bing cach st dung cac phuong trinh cua céc
cong trinh hodc cac bang quan h¢ Q-H (Hinh 4).

Két qua cau hinh mé hinh Mike-Flood, dé
tinh toan ving ngdp thanh phd Cao Bang (Hinh
5 va Bang 2).

3.5 Mpt sé két qua nghién civu dién hinh

B§ thong sb6 tim duoc cua cdc mo hinh da
duogc hiéu chinh va kiém dinh trén tap sb liéu
mau 10 nim (tir nim 2006 - 2016), trong d6 mau
tr nam 2006 - 2013 duoc st dung cho muc dich
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hiéu chinh tim thong s, cac nam 2014, 2015,
2016 duoc st dung dé kiém dinh danh gia muic
d6 phu hop cua théng s tim dwgc, nam 2017
cong nghé da dugc dua vao tac nghiép dé du bao
thir nghiém tai Pai KTTV Dong Bic, két qua dy
béo thir tai tram Thily van Bang Giang dat tir 70
- 75%, cho thdy cong nghé c6 kha ning trién

Specifi flow over
either keft or "

AFET ——
Netroork = .
-~

khai vao trong nghiép vu du bao. Két qua kiém
tra kha nang mo phdong cua md hinh tai tram
Bing Giang cho dot i dién hinh nim 2012
(Hinh 6) va két qua kiém dinh kha ning md
phong ngap lut ctia cong nghé tran 1i lich st ndm
1986 (Hinh 7).

Eoveral Link: Lareral weir flow _froms

river charmrnel (AL: 1) ra foodplarm

(A2 ). Lirthe froms ewesry b ot 10 aal>
brarich to ewesy linked 421 celi. - —_—

Hinh 4. Kiéu két noi sir dung dé ghép néi mé hinh Mike21 véi mé hinh Mikell tinh todn ngdp
cho vung ngap lut thanh pho Cao Bang

IR

Hinh 5. Két qud vmg dung mé hinh Mike-Flood, két néi mé hinh Mikell véi mé hinh Mike21
dé tinh toan ngdp lut

Bang 2. Két qud lira chon kiéu két noi trong mé hinh Mike-flood

: Coupling | ,. River Chainage M21 | o of

Link type River name| Urban ID Area M1

type Fom T To | MNo. | Cells
1 Lateral HD only | BangGiang2 3500.00 | 15500.0 1 3
2 Lateral HD only | BangGiangZ 3500.00 | 15500.0 1 512
3 Lateral HD only | BangGiang2 15900.0 | 17700.0 1 76
4 Lateral HD only | BangGiang2 17800.0 | 19000.0 1 5
5 Lateral HD only | SongHien 11000.0 | 12200.0 1 51
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SO MAAGGE e C R

Hinh 6. Két qua kiém tra kha nang mé phéng ciia mé hinh Mikell tai tram Bang Giang
cho dot lii dién hinh 2012

a) b)

Hinh 7. Két qua kiém dinh kha ndng mé phong ngdp lut ciia cong nghé qua dot ngdp lut lich sir
nam 1986: a) ket qua kiém dinh do sau ngap, b) ket qua kiem dinh dién ngdp

4. Két Luan phong chdng thién tai cho tinh Cao Bing. Véi
két qua du bao thu tai tram Thuy van Béng
Giang dat nam 2017 tir 70 - 75% cho thay cong
ngh¢ c6 kha nang ung dung dugc vao trong

Nghién ctru xay dung dugc cong nghé du bao
qua trinh 1t va canh bao ngap lut cho thanh phd
Cao Bing bang cach tng dung lién hoan hé
théng cac moé hinh (IFS,GFS), Mike-NAM,
Mikel1-HD, Mike 21, Mikel1-GIS va Mike-
Flood dé dy bao qua trinh 1ii va tinh toan ngap lut
cho thanh phd Cao Bang. Cong nghé c6 kha
ning hd tro cho cac du bao vién trong qua trinh
tac nghiép du bao Iii, timg budc nang cao chat

nghi¢p vu du bado tic nghi€p hang ngay, tuy
nhién muc do chinh xac con phu thudc nhiéu vao
cac két qua nghién ciru vé dy bao dinh luong
mua va hi¢u chinh bd thong s6, do bd thong sb
ctia hé thdng cac mo hinh trong cong nghé can
phai dugc xem xét dé hiéu chinh lai sau mét hodc
lwong ban tin dé phuc vu hiéu qua hon cong tac vai ndm vén hanh.

Loi cam on: Bai bdo dwoc hoan thanh nho sw givp do tie dé tai “Nghién ciru xdy dung cong
nghé di bdo lii va canh bdo ngdp lut cho hé thong séng Bang Giang - Ky Ciing”.
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FLOOD FORECASTING AND INUNDATION WARNING TECHNOLOGY FOR
CAO BANG PROVINCE
Nguyen Dinh Thuat!, Bui Dinh Lap?, Nguyen Thi Xuyen?, Nguyen Thi Thuy!
'The North East Regional Hydrometeorological Center
*The National center for Hydro-Meteorological Forecasting

Abstract: The aim of the research is to develop the technology of the flood forecast and inunda-
tion warning for Cao Bang province by appling model systems of the (IFS, GFS), Mike-NAM,
Mikell-HD, Mike2 1, Mikell-GIS, and Mike-Flood. The technology can support forecasters in pro-
ducing flood forecasting and inundation warnings. Accordingly, the results at Bang Giang hydraulic
station ranges from 70 to 75%, This means that the technology can be apply to daily forecasting,
however, the accuracy of the results are dependent on input rainfall statistics of Numberical predict
weather as well as suitable of prameters in model. We recommend that the parameters of models need
recalibrating after one or servaral years.

Keywords: Flood forecasting technology, inundation warning, Bang Giang River system.
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DIEN BIEN XAM NHAP MAN ‘
VUNG HA LUU HE THONG SONG VU GIA - THU BON

Hoang Thanh Son',Vii Thi Thu Lan’, Hoang Ngoc Tuin?

Tém tit: Nam trong ddi duyén hai mién Trung, luu viee séng Vu Gia - Thu Bon ¢é chiéu dai
dwong bién 150 km va xam nhdp man la quy ludt tw nhién doi véi cac séng ving ha du ven bién.
Trong nhitng ndam gan ddy dién bién xam nhdp man cdc séng ha heu heu viee Vu Gia - Thu Bon rat
phike tap anh hwéng 1om dén viée khai thac nguon mede ngot ¢ khu viee nay. Trén co sé cdc s6 lidu
quan trdc dé man tai cdc tram do dac (4 g5m cad tram do thuoc hé tho”'ng quéc gia va tram dung riéng
phuc vu cac nganh nong nghiép, sinh hoat) va 6 liéu do man thuc té trong mua kiét 2017, bai bdao
xdc dinh ranh gidi xam nhdp mén trung binh nhiéu ndam vdo cdc séng ving ha du. Két qua cho thdy
trén séng Vu Gia mdn xam nhdp vao sau hon so véi séng Thu Bon, d¢ man trung binh 1%y trén séng
Vu Gia & khodng cdch 13,5 km tinh tir cira séng trong khi dé & trén song Thu Bon la 12 km; ciing
nhw vdy, dé man trung binh 4%/ lan luot 0 khoang cach 12 km va 9 km. Bo man nuwdc song phu thuoc
rt 16m vao luu heong nuée tir thwong nguon dé vé theo cdc cap heu lirong. Cdc két qua tinh todn sé
cung cdp co s6 khoa hoc cho cdc nha quan 1y trong cong tac diéu hanh khai thac nguon nude trén

SOng.

Tir khéa: Xam nhdp man, ranh gi6i mdn, séng Vu Gia - Thu Bon.

Ban Bién tap nhan bai: 05/12/2017 Ngay phan bién xong: 10/01/2018 Ngay dang bai: 25/02/2018

1. Pit vin dé

Ving ven bién luu vuc song Vu Gia - Thu
Bon c6 dudng bd bién dail50 km duoc gidi han
tir cra Han (Pa Ning) dén cira Ky Ha (Quang
Nam), cung véi Tp. Da Nang, Tp. Hoi An va
khu kinh té m¢ Chu Lai, day 1a ving phat trién
kinh té nang dong nhit ciia Viét Nam hién nay.
Tai nguyén nudc ngot trén luu vye song Vu Gia
- Thu Bén (dwoc danh gia 16n nhat Viét Nam)
d3 6 vai trod rat 16n trong viéc phat trién kinh té
- xa hoi ¢ day [4]. Xam nhap man la quy luat tu
nhién d6i voi cac song & vung ven bién nhung
trong nhitng nim gan day tinh trang lan truyén
min vao song dd co nhitng bién dong khac
thuong, gay bét loi cho viéc khai thac sir dung
ngudn nude ngot & day.

Déi véi cép nudc sinh hoat, dac biét tir nam
2010 dén nay, khu vuc liy nude ciia Nha may
nuée Cau Do (ngudn cip nude chinh cia Tp.
Da Ning tir nim 1975) bi min xam nhap véi

Wién Han lam Khoa hoc va Cong nghé Viét
Nam

2Vién Khoa hoc Thuy loi Viét Nam

Email: hoangson97@gmail.com

thoi gian kéo dai. Trude nam 2000, chwa xuat
hién tinh trang man ¢ khu vuc nay; thoi ky 2000
- 2009, tinh trung binh 5 ndm tai nha may nudc
Cau Do bi nhiém man 1 ngay véi do man trén
1%, 10 ndm xuat hi¢n 1 dot bj nhiém man 3
ngay. Nam 2010 da c6 téi 26 ngay nudc ¢ day
bi nhiém min, nim 2012 1a 86 ngay, ndm 2013
1a 182 ngay, ndm 2014 13 156 ngay va dén nim
2015 1a 70 ngay véi do médn cao nhét da do dac
duoc trong thoi ky nay t6i 6,5%0 [9].

Ngudn nude cip cho nganh ndéng nghiép
ving ha du song Vu Gia - Thu Bon thong qua 13
tram bom dién ¢d dinh dé cép nudce tudi cho gﬁn
5.800 ha canh tidc mdi vu (Quang Nam va Tp.
Pa Ning). Cu thé c6 06 tram bom tudi 2.580 ha
ldy ngudn nuéc song Vu Gia va 07 tram bom
tudi 3.220 ha léy nguén nuoc song Thu Bon va
cac phan lvu (Nguyén Dinh Hai, 2016). Trudc
nam 2000, chi nam 1998, nudc man xam nhap
dén cac tram bom gdm: Xuyén Pong, T Cau
va Cam Sa nhung nong do thap, thoi gian ngén
nén van dam bao dugc nudc tudi. Sau nim
2000, man xam nhép sau vao song, kéo dai tur
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thang 4 dén thang 8 hang nam, anh huong dén
nudc tudi cac tram bom. Trong nam 2013,
2014, 2015 do nudc nhiém man nén ca khu tudi
tram bom Tt Cau phai bo vu san xuat Hé Thu
va cac tram bom Pién An 1, Lam Thai (Pién
Minh 2), Bi¢n An 2, Vinh Di¢n phai dung van
hanh. Vi vy tir nim 2011 da phai dap dap tam
ngian man Cau Pen va cap nude bd sung dé dam
bao dugc nudc tudi cho tram bom Xuyén Dong
va tir nim 2013d3 dap dap tam ngin min T
Cau méi dam bao nude tudi theo thiét ké ciing
nhu nhu cau st dung [10].

Nhu viy c6 thé thiy rang van dé xam nhap
min d3 ¢6 su bién dong khac thuong va da chi
phéi moi hoat dong kinh té, doi sdng cta ngudi
dan ¢ day, anh huéng dén tai nguyén, sinh vat,
moi truong... Ngudn nude nhiém man di lam
1.100 ha dat canh tac khong c6 nudce tudi bi han
va kinh phi chong han di 1én t6i 34,9 ty dong,
Nha may nuéc Cau Do phai lién tuc 1dy nude tir
dap An Trach trong mua kiét, nguy co thiéu
nuoc sinh hoat de doa hang tri¢u nguoi cua Tp.
Pa Ning, Tp. Hoi An va cac huyén ven bién.

Dua trén s6 liéu quan tric dinh ky do man tur
nam 2000 - 2016 caa 06 diém do [1, 8, 9] va sb
liéu do dac mén thuc té nam 2017 trén cac song
ha luu cia dé tai KHCN Poc 1ap Qudc gia
“Nghién ciru dé xuat giai phap kiém soat xam
nhap min cho Thanh phd Pa Ning”, mi s
DLCN.36/16, bai bao su dung phuong phép tinh
toan lan truyén man bang cong triét giam do
man vung cua song dé xac dinh hién trang va
dién bién xAm nhap man ving ha luu song Vu
Gia - Thu Bén.

2. Khu vue nghién ctru

Dong chinh cua song Vu Gia bat ngudn tir
suon phia tdy nam day nti Ngoc Linh thudc dia
phan tinh Kon Tum dd ra bién tai Ctra Han (ba
Néng) c6 chiéu dai 204 km. Dong chinh song
Thu Bén bat ngudn ntii Ngoc Linh thudc huyén
Nam Tra My, tinh Quang Nam d6 ra bién tai
Cira Pai v6i chiéu dai song 198 km. Hai song
c6 cac phan luu trao ddi nudce, lan lugt tir
thuong luu vé ha du gom: song Quang Hué dua

TAP CHI KHI TUQNG THUY VAN

nuéc song Vu Gia sang song Thu Bon,
songVinh Dién dwa nude tir séng Thu Bon sang
song Vu Gia va séng C6 Co dwa nudc tir cira
Dai sang Ctra Han... Vi vy vé ha luu hé thong
song Vu Gia - Thu Bdn rat phirc tap véi nhiéu
phan luu.

T Ai Nghia trén song Vu Gia dd c6 cac
phan luu nhu song La Tho, Bau Sau séng Qua
Giang, song Thanh Quit... d6 ra ctra Pa Néng
Tir Cau Lau trén song Thu Bon tach thanh séng
Hoi An ¢ phia bo ta va mot phan luu nho ¢ dudi
bo hitu.

Phén luu nay nhép véi song Ba Rén va lai co
tén goi la song Thu Bon. Song Hoi An chay qua
thi xa Hoi An; sau d6 nhap voi song Thu Bon dé
d6 vao song Cua Pai, roi chay ra Cua bai.

Song Truong Giang la phan luu cia song
Thu Bon d6 ra ctra Hoa An (hay An Hoa). Song
chay song song theo dudng b bién theo hudng
gan bic nam co chiéu dai khoang 70 km. Trong
mua kiét, song Truong Giang khong cod su
chuyén nudc nén min thudng xam nhap tir 2
ctra song la ctra Dai, Tp. Ho1i An va ctra Hoa An,
huyén Nui Thanh. Mang ludi song sudi ving ha
du luu vuc Vu Gia - Thu Bdn duoc trinh bay
trong hinh 1.

Hinh 1. Mang luoi song vung ha du
luew viee Vu Gia - Thu Bon

S thang 02 - 2018



Do dia hinh ddng bang ha luu tuong dbi
bang phing va bi dai cat ven bién ngin cach
nén cac song sudi & ha luu co do ddc day song
rat nho hinh thanh nhiéu chi luu, phan luu nén
mang ludi song subdi & diy dat trung binh
lkm/km? [4, 5].

3. Co sé tai liéu va phwong phap nghién
ciru

BAI BAO KHOA HQC

3.1. Co s0 tai liéu

S6 liéu quan tric dinh ky trén song thudc
mang ludi tram khi tugng thiy vin qudc gia:
Hién nay, trén toan luu vuc song Vu Gia - Thu
Bon ¢6 06 tram do 6 man S (“o0) c6 thoi gian
do phd bién tir nam 2003 dén nay (Bang 1).

Bdng 1. Mang lwéi tram do mdn trén séng Vu Gia - Thu Bon

Piém do CN.V.Trdi  CimLé C6 Man Cau Lau CimHa  Nam Ngan
Song Vu Gia-Han Vu Gia-Han  Vinh Dién Thu Bén Thu Bén Thu Bén
Cich o 4 s Hanll Hanl2,5  CuaDail4d CuabPail0  CiaDai 8
song (km)

S6 liéu quan tric khi tugng hai van: Trén bo
bién Pa Ning - Quang Nam c6 1 tram khi tugng
hdi van Son Tra c6 do do man véi chudi s6 liéu
kha dai (1983 - 2016).

S liéu quan tric theo yéu cau cap nudc cia
hé thong khai thac ngudn nudc song (tram dung

riéng): Mang ludi do mén & khu vuc ha du Vu
Gia - Thu Bdn duoc bo sung cac diém do man tai
cac diém khai thac ngudn nude duoc trinh bay
trong bang 2 [9, 10]. Cac sd lieu duoc do dac
trong thoi ky mua kiét tir nim 2010 dén nay tai
cac diém lay nude ciia cong trinh.

Bang 2. Thong ké cdac diem do man nudc song dung riéng

Piém do min Séng DPon vi quén ly

Céu o Vu Gia - Han Cty C6 phén cip nu6c Da Ning

TB Ai Nghia Vu Gia - Han CTyTNHH MTYV Khai thac thuy lgi Quang Nam
TB Tt Cau Vinh Dién CTy TNHH MTV Khai thac thuy loi Quang Nam
TB Vinh Dién Vinh Dién CTy TNHH MTYV Khai thac thiy 19i Quang Nam
TB Thanh Quyt Thanh Quyt CTy TNHH MTYV Khai thac thiy 1gi Quang Nam
TB Xuyén Dong Thu Bén CTy TNHH MTYV Khai thac thily 1gi Quang Nam
TB Cim Sa Thu Bdn CTy TNHH MTV Khai thac thuy lgi Quang Nam

Céac sb li¢u quan tric tai cac tram quéc gia,
cac diém quan tric duoc dong bd hoa theo dod
man trung binh mat cét (“oo) (thyc hién Thong
tu 39/2016/TT-BTNMT ngay 19/12/2016 cua
B6 Tai nguyén moi truong ban hanh Quy dinh
ky thuat vé& quan tric va diéu tra khao sat xam
nhdp man).

So6 liéu dp mén quan tric trong mia kiét
2017 ciia dé tai PLCN.36/16

Pé tai PLCN36/16 di do min dong bo trén
toan h¢ théng song vung ha du Vu Gia - Thu Bon
trong thang 3/2017.

-Po d6 man trén cac mit cit ngang séng theo

tung chu ky triéu. Khoang cach cac mat cit
ngang la 500 m.

- Bo d6 man theo doc song tai cac thuy truc
sau nhét tai thoi ky dinh tridu tir ctra song vao
sau trong song dén diém xuit hién do6 man nho
hon 1%o.

May do AAQ1183S-IF dugc st dung trong
quan tric ngoai thuc dia 1a loai may tich hop
nhiéu cam bién cho phép do cac thong s6 moi
truong (Nhiét do, do sau, do dan dién, do man,
do6 diép luc, do duc, DO, pH) theo d6 sau (chiéu
théng dang voi tdc d6 mat cét 0,5 m/s).
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Hinh 2. Ban do tuyén do man
3.2. Phwong phap nghién cuu
Dé tinh toan xac dinh ranh gi¢i xam nhap
man trén séng, ching toi sir dung cong thirc triét
giam do man vung ctra song [3] c6 dang nhu sau:
Sxi= So e (1)
Trong do6: xi la khoang cach tur tram ha luu
hogc tir bién t6i vi tri i; Sx 1a d0 man & vi tri x;;
So 12 @6 man ¢ tram ha luu hodc & cua bién (¢
ctra bién So =30 - 35%o); Logarit héa phuong
trinh (1) & trén ta dugc:
LgSx=1gSe-K.xi.lge 2)
Tr céc sb lidu thue do & cac tram va cac diém
do (gia tri man trung binh, 16n nhat va nho nhat),
x4c dinh dugce tri s6 So, Sx, xi. Dua trén cong
thire (1 va 2) c6 thé tinh toan cac tri s6 Ky (K
cho céc gia tri d man trung binh mit cat ngang,
cac gia tri d0 man 16n nhit mat cit ngang) dbi
v6i mdi diém twong ung cac dic trung do man.
Tir d6 tién hanh 1ap bang tinh toan va xac dinh
dugc khoang cach xam nhap min 16n nhét (tinh
tir bién) v6i ngudng 1%o va 4%o.
4. Két qua va thio luin
4.1. Pic diém ché dp thiiy vin, hdi vin luu
vue song Vu Gia - Thu Bon lién quan dén xdm
nhdp mdn
Ché dé dong chay trong séng
Hang nam luu vuc song Vu Gia - Thu Bon
tiép nhan 30,7 ty m® nuéc mua va da sinh ra 21,5

TAP CHI KHI TUQNG THUY VAN

ty m® chay vao mang ludi song subi twong tng
vdi moduyn dong chay 65,61/s.km?, 16p dong
chay dat 2060 mm [1, 8]. Dong chay trén song co
su phan hoa theo thoi gian 13 nét; ¢6 td1 60 - 70%
lwong nudc trén song tap trung trong 3 thang
mua 1 (tir thang 10 - 12) gay ngap lut, xam thyc
bé mat, x6i 16 bo séng... Con trong 9 thang mua
kiét (1 - 9), dong chay rat han ché va day la
nguyén nhan min tir bién lan truyén siu vao
trong song. Trong mua kiét, xuat hién hai thoi
ky kiét nhat: thang 3 - 4 va thang 7 - 8 véi tong
lwong nudce cua thang chi chiém 2 - 2,5% luong
dong chay nam phu thudc vao trir lwgng nudc
trong song va lugng mua trong mua. Cac song
c6 dién tich luu vuc trén 300 km?, thang co
dong chay nho nhét thuong 1a thang 4; ddi véi
luu vuc ¢6 dién tich dudi 300 km?, thang co
dong chay nho nhit vao thang 8. Dong chay
kiét nhat da quan tric dugc trén song chi dat 4
- 61/s.km? [4, 7].

Ché dp hdi van

Pudng bo bién tinh tir cira song Han dén cira
L& ¢6 chiéu dai 150 km nhung ché do triéu ¢
day khong dong nhat, tir ban nhat triéu khong
déu sang nhat triéu khong déu [5]. O cira Han,
trung binh mdi thang c6 3 ngay theo ché do
nhat triéu, thang nhiéu nhat c6 8 ngay, thang it
nhat chi ¢6 1 ngay. Tai Ctra Pai mdi thang
trung binh c6 12,2 ngay nhat triéu, it nhat 1a 3
ngay/thang va 16n nhit trén 20 ngay/thang.
Triéu tai vung bién nay thudc loai tridu yéu, voi
bién d6 triéu tai cang Pa Nang trung binh 70
cm, 16n nhét 1a 140 cm va tai Hoi An c6 bién do
triéu trung binh khoang 0,8 - 1,2 m, 16n nhat dat
trén 1,5 m [6]. Trong nhiing ngay ban nhat
triéu, thoi gian tridu 1én, triéu xudng trung binh
khoang 5,5 gid, dai nhat 1a 9 gio, ngan nhat 1a
2 gio. Trong nhitng ngay nhat tridu, thoi gian
triéu Ién trung binh 1 13,3 gio, dai nhat 1a 18
gid, ngan nhét 1 12 gio, thoi gian tridu xudng
theo thu tu 1a 11,5; 15 va 9 gio.

Viéc xuét hién ché do triéu khong déng nhat
gitra 2 cira Han va ctra Pai da tac dong rat 1on
dén van dé xam nhap min vao séng Vu Gia -
Thu Bon. Do min ven bién Da Néng trung binh
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dat 25 - 28%00, cao nhat xuét hién trong thoi ky
tir thang 4 - 6 voi d6 man c6 thé dat téi 30%o.
Céc thang mua 10 d0 man giam dudi 20%0.
Theo phan tang, 6 man c6 xu hudng ting tir
mit bién xudng ting sdu, trung binh d6 min
tang mat dat tir 20,1 - 25,5%, trong khi d6 man
tang day dat trung binh tir 29,8 - 30%00 [9].
Moi twong téc song - bién
Su chuyén bac dia hinh tir viing nui cao nhat
mién Nam Viét Nam t6i bo bién nén vung ha
du ra bién d6 doc day song rat nho cung véi su
phan mua dong chay rat 16n nén mic du thuy
triéu ¢ vung bién Quang Nam - Pa Ning khong
16n nhung song triéu lan sau vao trong song.
Song Vu Gia: Tai ctra Han bién do triéu
trung binh dat 1,0 m va 1on nhét dat 1,4 m. Doc
song Vu Gia, tai tram Céam 1é cach cua song
Han 11 km, bién d9 triéu trung binh dat 0,47 m
va 1on nhét dat 1,27 m. Ranh gi61 anh huodng
triéu trén song Vu Gia dén nhap luu séng Tuay
Loan (khoang 25 km tinh tur cura sdng) [6].
Séng Thu Bon: Tai Cua Pai (tram Hoi An
cach ctra song 8 km), bién d¢ triéu trung binh 1a
0,8 m, 16n nhat dat dén 1,56 m. Tai tram Cau
Lau cach Ctra Dai 14 km bién d9 triéu trung
binh 14 0,62 m, 16n nhét dat 1,26 m. Theo tinh
toan ranh giGi anh huong triéu vao sau trong
song toi da khoang 35 km tinh tir ctra song [5].
Soéng Vinh Pién c¢6 do ddc long song nho,
lai chiu tac dong triéu & ca hai dau (triéu tir cira
song Han va Ctra Pai), tuy dong triéu tir Cira
Dai yéu hon nhung ciing 1am cho suét doc séng
Vinh Dién déu chiu anh huong tridu. Trén song
Vinh Dién cach cira Han 25 km van ¢6 bién do
triéu trung binh 0,6 m, nhiéu thang bién do tricu
gan 0,7 m, bién do tridu 16n nhat 1,0 m [6].

4.2. Dién bién xam nhdp mdn
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Nghién ctru cho thdy sy xAm nhdp min cua
nude bién vao song 1a do thuy triéu va xam
nhdp man cua cac song thudc Vu Gia - Thu Bén
6 dic diém sau:

Ranh gioi xam nhdp man

Theo dong triéu, ranh giéi man vao song
cling rat khdc nhau va dé xac dinh ranh gidi

xam nhap man trén co so so li€u quan trac &

phﬁn 1.1 va cac cong thirc tinh todn & muc 1.2,
xac dinh chiéu dai doan song cd gia tri man
trung binh mat cat ngang 1%o0ts, 1%00max, 4%00ts
va 4%oomax (Bang 3, Hinh 3).

- Trén dong chinh Vu Gia - Han: B§ man
1%0 xam nhép vao siu trong song trung binh
13,5 km va 1én nhat & khoang cach 18,8 km
(tinh tir ctra song Han), vuot qua tram iy nude
Céau Do 4,5 km vé phia thugng luu; dd man 4%
trung binh & cach cira song 12 km, 16n nhét dat
t6i 13,9 km (vuot qua tram thiy van Cam L8).
Do man 18%0 vao sau trong séng 3 km.

- Trén song Vinh dién: Do d6 déc long song
rat nho, nude tir song Thu Boén duge chuyén
sang song Vu Gia nén man xam nhap vao song
Vinh Dién tir cira Han rat sdu. Do min trung

binh 1% thudng xuat hién & km thir 21 (tinh tir
ctra song Han) va lon nhét & km th 25. D6 min
trung binh 4% xudt hién ¢ km tha 12 (tinh tir

cira song Han) nhung 16n nhat di quan tric
duoc tai km thir 21.

- Trén dong chinh Thu Bon: Do man 1%
xam nhép sau nhat vao séng ¢ km thir 19,2 km
(cAu Ky Lam) tinh tir cira Pai tuy nhién trung
binh chi dung ¢ km thtr 12 - 13 (trude tram thuy
van Cau Lau). P6 min 4%y xuit hién & doan
song cach ctra Dai khoang 8 - 9 km nhung l6n

nhét da quan tric duoc diém cach cira Dai 17,7
km.

Badng 3. Ranh gidi do man trén hé thong séng Vu Gia - Thu Bon (km)

Do min Vu Gia - Han Vinh Dién - Han Thu Bon - Cira Pai
S TB Max TB Max TB Max
13,5 18,8 21 25 12 19,2
4 12 13,9 12 21 9 17,7
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Nhu vy, c6 thé thdy rang lan truyén man cuc
dai vao dong chinh séng Thu Bon c6 chiéu dai
16n hon so véi song Vu Gia, tuy nhién tinh trung
binh d¢ man thi doan song Vu Gia bi xam nhép

man 1én hon Thu Bon. Min xam nhap vao song
Vinh Dién tir ctra Han nén dg sau xam nhap man
phu thudc nhiéu vao dong chay tir Thu Bon vao
song Vinh Dién.
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(b) Ranh gidi lan truyén man cuc dai

Hinh 3. So d6 ranh gi6i xam nhdp mén trén séng Vu Gia - Thu Bon (thoi ky 2000 - 2016)

Dién bién mén trong séng

a) Dién bién theo khong gian:

Theo s6 liéu quan tric nhiéu nim (2005 -
2016), d0 man xam nhép vao song Vu Gia tu
Cira Han cao hon vao séng Thu Bon tir Cira Dai.
Tai tram thiy van Cam Lé (trén song Vu Gia
cach ctra song Han 11 km), gia tri d0 man trung
binh cao hon 1%y so vdi d§ man trung binh tai
tram thity van Cam Ha (trén song Thu Bon cach
ctra Pai 10 km), mic du d6 min 1én nhét c6 xu

? 3 4.

M * =+ s s 8204

CamL

Cau Han

(a) Doc song Vu Gia
(tir cAu Han dén Cam L8)
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thé cao hon trén séng Thu Bon (Bang 4).

Diéu nay phan anh qua sé liéu phan b do
min theo tang. Theo s6 liéu quan tric thang
3/2017 bang may do tu dong AAQ1183s-IF
(Hinh 4) cho thiy su phan tang d6 man dién bién
& 2 sdng Vu Gia va Thu Bon rat khac biét. Néu
nhu & trén song Vu Gia man 28% xuat hién ¢ do
sau 2 m va duy tri doc song thi dbi v6i song Thu
Bon d¢ man 28%0 xuat hién & d6 sau 5 m va chi
O vung cua song.

‘CiuLiu
(b) Doc song Thu Bon
(tir H6i An dén Cau Lau)

Hinh 4. Dién bién mdn vao séng (thang 3/2017)
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Bdng 4. D6 man trung binh tai cdc tram quan tric thoi ky 2005 - 2016

P min trung binh cic thing S

Tram 3 4 5 6 7 8 SO/OOTB SO/OOMax
Cam Lé 9,01 9,27 8,12 10,23 9,65 7,53 8,97 23,30
Cb Man 10,45 12,06 11,64 11,75 12,67 7,86 11,07 23,30
Nam Ngan 7,17 9,33 7,93 7,28 10,22 10,82 8,79 19,40
Cim Ha 6,30 8,49 7,86 8,29 9,46 6,68 7,85 27,93
Cau Lau 0,00 0,16 1,16 1,11 1,17 0,87 0,75 10,73

V6i cac song nho, ngudn nude khong 16n nén
O cac phan luu nay c6 do man lé6n hon dong
chinh va ranh gi¢i man 1én rat cao. Trén song Ba
Rén, ranh gigi min c6 thé 1én dén cau Ba Rén
cach Ctra Pai 15,4 km. Ngoai ra, d0 man trén
song twong ddi 6n dinh, it thay ddi giita cac ting
nude; do man tai cac diém An Luong, Duy
Nghia, Duy Vinh trong cac dot khao sat do duoc
21 - 25%0, tai chan dap Duy Thanh d6 min 6n
dinh & gia tri 4,2%o.

b) Dién bién theo thoi gian:

+ Theo thoi gian nhidu nam: S6 liéu quan tric
(tir nim 2005 - 2016) cho thdy, dién bién d6 min
nuée song Vu Gia va Thu Bdn ¢ chiéu hudng
bién dong khac bi¢t tr ndm 2011 dén nay.

Trén song Vu Gia - Han: B§ man nudc song
Vu Gia ¢6 xu huéng tang tir nam 2009 dén nay
va nim sau déu cao hon nam trudc. Theo tinh
toan trén sd liéu thuc do, nam 2016, vung xam
nhap man 16n nhit vao trong sdng tng véi do
man 1%eo 1€n t61 23,2 km va g voi do man 4%
cling dat 19,3 km, vuot trén do man tinh trung
binh tir 2005 - 2016.

Trén song Thu Bon - cira Pai: Pd min ¢6 xu
huéng thap hon so véi thoi ky nam 2010 tre vé
truge. Theo tinh toan trén sb liéu thuc do, nam
2016 khoang cach xam nhap méan vao song Thu
Bon khoang 11,5 km {mg véi do man 4%o va
14,5 km tmg v6i d6 man 1 %o, thip hon so véi
tri s6 trung binh nhiéu nam.

Riéng song Vinh Dién do chiu tdc dong xadm
nhap min chi yéu tir ctra séng Han nén ranh giGi
xam nhap man vao song cao hon trung binh
nhiéu nim, nhung khong hon nhiéu. Do man 1%
0 km thtr 17,6 trén song tinh tir cra song Han va
do man 4%o ¢ km thu 13,3.

+ Trong ndm: D) mdn tai tirng vi tri trén song
ciling c6 bién dong ddng nhét theo chu ky triéu va

cac gid tri cuc tri (dinh va chan man) thuong xuét
hién véi céac cuc tri cia chu ky triéu. Tuy nhién
bién do dao dong do man gitra chan va dinh co
su khac biét theo thoi gian trong nam. Pau mua
kiét (thang 3), khi nuéc song van con kha 1én
trong thoi ky triéu kém, bién d6 d6 man giira
chan va dinh tai mdi vi tri trén séng khong 16n,
trung binh dat 2 - 2,5%. D6i v6i thoi ky kiét
cubi (thang 8), cong véi chu ky tridu cuong, bién
d6 d6 man 16n, dat téi 5 - 6%. Riéng ddi véi
song Vinh Dién thoi gian xuét hién dinh man,
chan man trén song Vinh Dién thuong sau 1 gio
so v6i dinh, chan triéu. D6 man trén song Vinh
Dién anh huodng truc tiép tir cira song Han,
nhung lai thay dbi chil yéu do lugng dong chay
tir song Vu Gia ra cira Han va mot phan luong
nude tir séng Thu Bon chay qua song Vinh Dién.

¢) Méi tuong quan gitta dién bién min va
dong chdy trong song

Qua s6 liéu quan tric déng bd gitra 6 man,
dong chdy, muc nudc cua cac tram thuy van, hai
van trén luu vuc song Vu Gia - Thu Bén cho
thdy dién bién x4m nhap man trén séng rat phirc
tap ca vé hinh thai, thoi gian va chiu su chi phdi
rat 16n cua ché do thily vin trong song va hai vin
bién. Pén nay viéc khai thic ngudn tai nguyén
nudc nodi riéng va tai nguyén thién nhién nodi
chung di tac dong rat 16n dén ché do dong chay
trong song vi vay ché d6 man trong song con phu
thudc chat ché vao viéc khai thac ngué)n nudc
ctia con ngudi trén luu vyuc (hd chira diéu tiét
dong chay, 1ay nudc tudi tiéu nong nghiép...).
Cung v6i mot luu lugng nude qua mit cat &
thuong ngudn, néu & vao thoi ky triéu cuong, o
mén ngudn nude bién cao va la thoi ky can nude
tudi cho nong nghiép thi do man trén song s€ 1on
va lan sau vao trong song; Nhung néu gip ky
tridu kém va d6 min ¢ ving bién cira song khong
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cao va cac tram bom khong bom nudc tudi cho
rudng thi do man trong song s€ giam va do sau
x4m nhap min ciing giam dang ké. Qua két qua
nghién ctru ctia du 4n [9], cho thay c6 mdi tuong
quan kha chat ché gitta d6 man la luu lugng nude
trén song, c6 thé phan thanh cac cap luu luong
nhu sau:

* Trén song Vu Gia:

- Cap 1: Khi luu lwong tai Ai Nghia 16n hon
70 m?/s thi d6 man tai cau Nguyén Van Trdi nho
hon 23%oo;

- Cép 2: Khi Iuu luong tai Ai Nghia tir 50 - 70
m?/s thi d0 man tai céuNguyén Vin Troi tir 23 -
26%o0;

- Cap 3: Khi luu luong tai Ai Nghia 20 - 50
m®/s thi 46 mén tai cdu Nguy@nVan Trdi 16n hon
26%00;

* Trén song Thu Bon:

+ Trudc mua kho nam 2011:

- Cép 1: Khi Iuu lugng tai Giao Thuy nhé hon
160 m%/s thi ¢6 man tai CAm Nam (H6i An) xudt
hién trong khoang 17 - 32%;

- Cap 2: Khi luu lugng tai Giao Thuy tir 160
- 210 m%/s thi 6 man tai Cam Nam (Hoi An)
xudt hién trong khoang 10 - 17%0;

- Cap 3: Khi luu lugng tai Giao Thuy 210 -
300 m?/s thi d6 man tai Cam Nam (Ho6i An) xudt
hién trong khoang 0 - 6%o.

+ T mua khé nam 2011 do duoc cung cap
luong nude 16n bo sung vao dong chay mua kiét
tir cac nha may thuy dién hoat dong cudi nim
2010, nén luu lugng chay qua séng Thu Bon tai
Giao Thuy tang manh véi luu lugng thuong trén
100 m¥/s, lam cho d6 man tai Hoi An giam
manh:

- Cép 1: Khi luu luong tai Giao Thuy duéi
110 m%/s thi ¢6 man tai CAm Nam (H6i An) xudt
hién trong khoang 17 - 22%0; d0 man giam so
v6i ctng cap & trén khoang 10%o va xuét hién
v6i tan sudt thap;

- Cap 2: Khi luu luong tai Giao Thuy tir 110
- 175 m%/s thi 46 man tai Cam Nam (Ho6i An)

xudt hién trong khoang 9 - 17%;

- Cép 3: Khi luu lugng tai Giao Thay 175 -
380 m?/s thi d6 man tai Cam Nam (Ho6i An) xuét
hién trong khoang 8 - 12%;

- Cép 4: Khi luu luong tai Giao Thity 16n hon
380 m*/s thi 6 man tai Cam Nam (Hoi An) nho
hon 5%oo.

5. Két luan

La mdt trong chin luu vuc song co6 dién tich
16n nhit Viét Nam, tai nguyén nudc trén song
Vu Gia - Thu Bon phong pht nhét Viét Nam va
12 mot trong nhitng diéu kién dé thuc day sy phat
trién kinh té - xa hoi cua cac dia phuong trong
luu vuc, trong d6 co6 Tp. Pa Nang. Trong mua
kiét, min theo dong triéu vao song nhung khong
ddng déu, trén séng Vu Gia (ctra Han) min xam
nhap vao sdu hon so v&i séng Thu Bon (cta
Dai). Do man trung binh 1%y trén song Vu Gia
o khoang cach 13,5 km tinh tir ctra song trong
khi d6 & trén séng Thu Bon 1a 12 km; ciing nhu
véy, d6 man trung binh 4% 1an luot & khoang
cach 12 km va 9 km.

Do man nude song phu thudc rat chat ché voi
luu lugng nude tir thugng ngudn. Trong nhiing
nim gan day, dudi tac dong cua viéc khai thac
ngudn nude trén luu vie nén van dé& xam nhap
min vao song co sy bién dong so v6i nhirng nim
trude va o xu hudng ngay cang bat loi cho viée
sir dung ngudn nude ngot. Pdi véi cira song Han,
lan truyén man c6 xu huéng vao sau hon trong
song Vu Gia va song Vinh Dién so véi trung
binh nhiéu nam; nguoc lai xam nhap man vao
song Thu Bon tir ctra Pai ¢6 xu huéng giam hon
s0 voOi nhitng nam trudc day. Diéu nay ciing
phan anh sy thay d6i phan phdi dong chay trén
cac hé thong phan luu ving ha du Vu Gia - Thu
Bon dudi cac tac dong tir phia thuong luu (bao
gbm ca sy thay ddi diéu kién ty nhién ciing nhu
tac dong cua cac hoat dong con nguoi nhu xay
dung cac cong trinh thuy dién, thay ddi co cau st
dung dat...).

Loi cdm on: Nghién ciru ndy da dwoc sir dung tai liéu quan trdc do man ving ha leu séng Vu Gia
- Thu Bon trong thang 3/2017 cua Dé tai doc lap cap Quoc gia Nghién cuu dé xuat giai phap kiém
sodt xam nhap man cho Thanh pho Da Nang, ma so PLCN36/16 do TS. Hoang Thanh Son (Vién Pia

Iy, VAST) lam chu nhiém.
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SALTWATER INSTRUSION IN DOWNSTREAM OF VU GIA - THU BON RIVER
Hoang Thanh Son',Vu Thi Thu Lan', Hoang Ngoc Tuan?
Vietnamese Academy of Sciences and Technology
’Institute of Water Resources Research

Abstract: Located in the central coastal area, the length of Vu Gia - Thu Bon coastline is 150 km,
and saltwater intrusion is a natural phenomenon for coastaldownstream of rivers. In recent years,
the saltwater intrusion in the downstream of the Vu Gia - Thu Bon basin has been very complex and
has greatimpactson the exploitation of fresh water in this area. Based on the data of salinity at the
stations (including national stations and dedicated stations for agriculture) and actual salinity data
for the dry seasons in 2017, the article defines the averag saltwater intrusion boundary formany
yearsinthe downstream of rivers. The results show that the saltwaterintrusion in the Vu Gia river is-
greaterthanin the Thu Bon river.The average salinity is 1% on the Vu Gia river at a distance of
13,5 km from the river mouth whereas it is at a distance of 12 km in Thu Bon river, Also, the aver-
age salinity here is 4%/ at 12 km and 9 km, respectively. River water salinity highly dependson the
flow from the upstream. The results are likely toprovide a scientific basis for the management of
water resources.

Keywords: Saltwater instrusion, saltwater boundary, Vu Gia-Thu Bon River.
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UNG DUNG MO HINH TOAN, KY THUAT VIEN THAM
VA GIS PE DU BAO LU VA CANH BAO NGAP LUT TREN
SONG KY CUNG - TINH LANG SON

Nguyén Pinh Thuat!, Tran Thi Nhin2, Nguyén Hoang Son2, Hoang Thanh Ting?

Tém tit: M6 hinh todn thity van - thiyy luc véi su tro givip cia Ky thudt Vién tham va Hé thong
tin dia Iy (GIS) dang dwoc tmg dung rong rdi vao linh viee tai nguyén miede trong nhitng ndm gan
ddy. Bai bdo nay trinh bay tém tdt két qua g dung mé hinh thity luc 1, 2 chiéu (MIKE 11 va MIKE
21 FM) két hop véi anh vé tinh Landsat 8 phuc vu c¢ong tdc du bdo i, mé phong va canh bédo ngdp
lut cho heu viee séng Ky Ciing, tinh Lang Son. S két hop nay gdp phan han ché nhitng sai s6 vé pham

Vi ngdp khi mé phong 2 chiéu trong diéu kién thiéu sé liéu kiém tra nhuw ¢ Viét Nam.

Tir khoa: Canh bao, dy bao, Ky cung, Lang Son, ngdp lut.

Ban Bién tap nhan bai: 09/12/2017  Ngay phan bién xong: 12/01/2018 Ngay dang bai: 25/02/2018

1. Gioi thiéu chung

Séng Ky Cung la con séng 16n nhit cia tinh
Lang son. Song bt ngudn tir ving niii Bic Xa
cao 1166 m, dinh nai Mau Son cao 1574 m thudc
huyén Pinh Lap ¢ vi do 21038°20”B va
107021°10”D, chay theo huéng Bong NAM 1én
Tay Béic qua Loc Binh, Thanh phd Lang Son,
Diém He, Na Sam, Binh D¢, That Khé. Song Ky
Cung doan chay trén dat Viét NAM dai khoang
243 km, séng c6 cac nhanh 1a Ba Thin, Béc
Giang va Bic Khé. Mua lii trén song Ky Cung
thudng bat dau tir thang 5 va két thic vao thang
9 véi tong lugng nude mua lii chiém 66-80% [4].

Du béo, canh bao ngap lut trén song Ky Cung
c6 vai tro quan trong trong giam nhe thiét hai do
mua lii gdy ra. Cong tac nay hién dang gip rat
nhiéu khé khin do dy bdo mua & nudc ta van con
nhiéu han ché.

O nuéc ta, md hinh VRSAP do ¢ PGS.TS
Nguyén Nhu Khué [1] xay dung va duogc sir
dung rong rai ¢ nudc ta trong nhiing nam trudce
day. DBay 1a mo hinh tinh toan thiy van - thuy luc
ctia dong chay mot chidu trén hé théng song ngoi
c6 ndi véi dong rudng va cac khu chua khéc.
Dong chay trong cac doan song duoc mo ta bang

'Pai khi twong thity van khu viee Pong Bic
’Dai hoc Thuy loi
Email: nguyendinhthuat@gmail.com
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phuong trinh Saint-Venant day du. Cac khu chira
nude va cac 6 rudng trao ddi nudc véi sdng qua
cong diéu tiét. Do d6, mo hinh di chia cac khu
chtra va 6 rudng thanh hai loai chinh. Loai kin
trao d6i nudc voi song qua cong diéu tiét, loai
hé trao ddi nude v6i song qua mit tran hay truc
tiép gin véi song nhu cac khu chira thong
thuong. Ngoai ra m6 hinh KOD-01 va KOD-02
ciia GS. TSKH Nguyén An Nién [1] phat trién
dua trén két qua giai hé phuong trinh Saint-
Venant dang rut gon, phuc vu tinh toan thuy lyc,
du bao 1l cling da dugc timg dung nhiéu & Viét
NAM. Ngoai ra, mot s6 nha khoa hoc Viét NAM
nhu Nguyén Tat Pic, Nguyén Vin Diép,
Nguyén Minh Son, Tran Vin Phic, Nguyén Hiru
Nhan da xay dung thanh cong cac md hinh thuy
luc mang nhu MEKSAL, FWQS87, SAL,
SALMOD, HYDROGIS [5, 6, 7].

Céc mo6 hinh thuy lyc do nudc ngoai xay
dung nhu, m6 hinh WENDY do Vi¢n thuy luc
Ha Lan (DELFT) xay dung. M6 hinh HEC-RAS
do Trung tam Thuy van k¥ thudt quan do1 Hoa
Ky xay dung duoc ap dung dé tinh toan thiy luc
cho hé thong séng. Phién ban mai hién nay da
dugc bd sung thém modun tinh van chuyén bun
cat va tai khuéch tan. Mo hinh HEC-RAS duoc
xay dung dé tinh toan dong chay trong hé thong
song c6 su tuwong tac 2 chiéu giita dong chay
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trong song va dong chay ving dong bang lii. Khi
muc nudce trong song dang cao, nudce s€ tran qua
bidi gdy ngap vung dong bang, khi myc nudc
trong song ha thip nudc s& chay qua lai vao
trong song. Ho mo6 hinh MIKE: do vién Thuy luc
Pan Mach (DHI) xdy dung dugc tich hop rat
nhiéu coéng cu manh, c6 thé giai quyét cac bai
toan co ban trong linh vyc tai nguyén nude. Tuy
nhién day 1a mé hinh thuong mai, phi ban quyén
rat cao nén khong phai co quan nao ciing c6 diéu
kién str dung [4, 5, 6].

Céc mo hinh thuy lyc thuong duoc két hop
v6i cdc mod hinh thiy vén tinh toan mua dong
chay lam bién dau vao. Mot sé mé hinh thiy vin
hién nay dang dugc ap dung rong rai nhu mo
hinh TANK, SSARR, NAM, HEC-HMS [1].
Trong d6 cac mo6 hinh nhu TANK, NAM Ia mo
hinh cau tric dang bé chira, mo hinh SSARR
tinh toan phan chia dong chay dya vao cac quan
hé gitra 16p dong chay mat, 16p dong chay sat
mat, 16p dong chay ngam, vv. M6 hinh trong
phan mém HEC-HMS chu yéu sir dung cac ho
duong 1 don vi va cac phuong phép tinh toan
ton that, tinh toan dong chay ngam dé tinh toan
dong chay tir mua [6, 7, 8].

2. Phuong phap nghién ciru

V&i myc tiéu sir dung két hop mé hinh dong
luc hoc 2 chiéu véi su tro giup cua ky thuat Vién
tham va H¢ thong tin dia ly (GIS) trong mo
phdng va canh bao ngép lut trén song Ky Cung,
tinh Lang Son, nghién ctru da st dung mo6 hinh
toan mua dong chay MIKE NAM dé tinh toan
céc bién dau vao va cac bién nhap luu khu gitra
trén luu vuc song Ky Cung. M6 hinh thuy luc
MIKE 11 dugc tmg dung dé tinh toan luu lugng
va myc nudc trén toan tuyén séong Ky Cung vé
dén tram Qudc Viét. M6 hinh MIKE FLOOD
dugc két hop tir mo hinh MIKE 11 va mé hinh
MIKE 21 FM dé mé phong ngap lut v6i thong
tin dugc triét xudt tir anh vé tinh Landsat 8 dé
hiéu chinh pham vi ngdp. Hinh 1 dudi day trinh
bay so d6 khdi tinh toan mo phong ngép lut trén
luu vuc song Ky Cung, tinh Lang Son.

BAI BAO KHOA HQC

Thong tin
mat cit

BT

Tai lién
din sinh,
kinh té

Hinh 1. So @6 khéi mé phong ngdp lut

MIKE 11 1a mét phan mém k¥ thuét chuyén
dung mé phong luu luong, chat lugng nudce va
van chuyén bun cat & cira song, song, hé thong
tudi, kénh dan va cac hé thong dan nude khac.
MIKE 11 la cong cu lap mo hinh ddng luc mot
chiéu nham phén tich chi tiét, thiét ké, quan 1y va
van hanh cho séng va hé thong kénh dan don gian
va phtrc tap. V&i moi truong dac biét than thién
v6i ngudi st dung, linh hoat va toc d6, MIKE 11
cung cAp mot moi truong thiét ké hiru hiéu vé ki
thuat cong trinh, tai nguyén nudc, quan 1y chit
luong nudce va cac tng dung quy hoach. M6 dun
md hinh thuy dong luc (HD) 1a mot phan trung
tam cua hé thong 1ap mé hinh MIKE 11 va hinh
thanh co s& cho hau hét cac mé dun bao gdbm: dy
béo 1, tai khuyéch tan, chat luong nudc va cac
mé dun van chuyén bun cat. M6 dun MIKE 11
HD giai cac phuong trinh tong hop theo phuong
dung dé dam bao tinh lién tuc va bao toan dong
luong (phuong trinh Saint Venant).

H¢ phuong trinh co ban cua MIKE 11 1a hé
phuong trinh Saint Venant viét cho truong hop
dong chay mot chiéu trong long kénh din ha,
bao gém [2], [3]:

Céc ung dung lién quan dén moé dun MIKE
11 HD bao gém:

- Du bao 1@ va van hanh ho chua

- Cac phuong phap mé phong kiém soat 1ii

- Van hanh hé théng tudi va tiéu thoat nudc mat

- Thiét ké cac hé thdng kénh dan
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- Nghién ctru song tridu va dong chay do mwa
0 sOng va cua song

Dic trung co ban cta hé thong 14p mé hinh
MIKE 11 1a c4u trac mé dun tong hop véi nhidu
loai m6 dun dugc thém vao mod phdng cac hién
tugng lién quan dén hé thong song. Ngoai cac
moé dun thuy luc va tai khuéch tan da mo ta o
trén, MIKE bao gdm cdc mo dun bo sung dbi
voi: thuy van, cac mo hinh chét luong nudce, van
chuyén bun cat ¢ cau két, van chuyén bun cat
khong cau két.

M6 hinh MIKE FLOOD dugc két hop tir mo
hinh MIKE 11 va m6 hinh MIKE 21 FM. Viéc
két ndi tinh toan song song md hinh mwa dong
chay, mé hinh 1 chiéu MIKE 11, M hinh 2
chiéu MIKE 21 dé mo phong dong chay 1i t6t
hon di duoc tmg dung trong nhiéu nghién ciru
truge day.

V¢ tinh Landsat 8 dugc phong l1én quy dao
vao ngay 11/2/2013. Anh cua Landsat 8 13 anh
16 bit, c6 do phan giai 30 m va 11 band anh.
Trong d6 band don sic c6 d6 phan giai 15 m.
Anh Landsat 8 d3 duoc tmg dung nhiéu trong
cac nghién ctru vé tai nguyén nudc.

Luu vuc song Ky Cung trén dia ban tinh Lang
Son ¢6 3 tram thuy van la Hiru Liing, Van Mich
va Lang Son (hinh 2). Trong d6 chi ¢6 tram thuy
van Lang Son do luu lugng. Dién tich khdng ché
cua luu vuc dén tram thuy van Lang Son la
1560km>. S liéu dugc do dac tir nhirng nim
1960 trd lai day [5]. Ngoai tram thuy van, trén
luu vuc c6 con 06 tram khi tugng la cac tram
Mau Son, Bic Son, That Khé, Dinh Lap, Hitu
Ling va Lang Son (tén goi khéc la Mai pha) [5].
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Hinh 2. Mang luoi KTTV tinh Lang Son
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3. Két qua nghién ciru

3.1 Thiét Igp mang lwéi thity lwc MIKE 11

Mang thity luc 1 chiéu song Ky Cung duoc
xdy dung c6 d6 dai 160 km vai 105 mit cat
ngang va song Bac Giang ¢6 d6 dai 9 km véi 10
mit cat ngang (xem hinh 3).

Hinh 3. Mang thity lwc 1 chiéu séng Ky Ciing

Bién tinh toan: gdm c6 bién trén va bién dudi
1a cac s6 lidu thuc do thu thap duoc tai cac tram
Ban Lai va Qudc Viét trén song Ky Cung, Chi
Lang trén song That Khé; trong do:

Bién trén: 1a bién luu lugng thuc do (Q-t)
ting gid tai cac tram Ban Lai va Chi Lang.

Bién dudi: 1a dugce stir dung la duong quan hé
luu lwong va myc nudce (Q - H) tai tram Qudc
Viét trén song Ky Cung.

Bién nhap luu: 1a qua trinh Iuu lugng duoc
tinh toan tir mo6 hinh mua - dong chay NAM cho
cac luu vuc bo phan nhap vao cac khu gitra cua
mang thuy lyc tinh todn. Viéc ma hoa, xay dung
mang thity luc dién toan 1ii trong song duoc thiét
lap dudi su trg giap cua H¢ thong tin dia ly
(GIS). Ban d6 véc to sau khi dugc kiém tra do
chinh xac, két hop véi md hinh sé do cao
(DEM), hiéu chinh cét bo nhitng nhanh song
khong thudc phﬁn dién toan tir 6 xac dinh duoc
cac luu vuc bd phan

Ban Thin, Khudi Cut, Ta San, Tam Khuoi,
Ban Ban, Khu Gitrta 1, Hoang Viét, Mo Pi A,
Khu Gita 2, Trung Thanh, Khu Gitra 3, Van
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Mich dé tinh toan dudng qué trinh luu lugng ra
nhdp céc khu gitra tr m6 hinh NAM.

Tram kiém tra: Muc nudc va luu lugng gio
tai tram thuy van Lang Son trén song Ky Cung
dugc st dung dé kiém tra trong qua trinh hiéu
chinh va kiém dinh mé hinh.

3.2 Thiét lgp mang lwdi thity lwc MIKE 21

Dé mo phong dong chay trén luu vyc trong
va ngoai long song, dong tran bé mit can phai
thiét 1ap mién tinh cho mé hinh 2 chiéu MIKE
21. Pay 1a co s& dé mo hinh mo phong céc
hudng chuyén dong ctia dong chay ciing nhu cac
twong tac thiy luc cta toan bo hé thong song va
bai bdi xung quanh.

Mién tinh thuy luc hai chidu dugc xac dinh 1a
mién c6 kha nang ngap lut khi xuat hién mua, 1
16m trén khu vuc nghién ctru. Tai khu vuc nghién
ctru mién tinh nay duogc xac dinh dua vao két qua
phan tich cac tai liéu diéu tra ngap lut, ban dd
ranh gidi ngdp lut dugc giai doan tr anh vé tinh
Landsat 8. Mién tinh toan duoc minh hoa trong
hinh 4.

...................................................

...............................................

........................

........................

Hinh 4. Mién tinh todn ciia mang thity lic
MIKE 21 song Ky Cung

Trong nghién ctru nay ludi tinh toan dugc xay
dung 13 ludi phi ciu trac, hay con goi 1a ludi tam
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giac, gitup cho viéc mo phong dia hinh duogc
mém déo, dic biét cac dia hinh khi c6 xdy dung
cac cong trinh trén song. Ludi tinh toan dugc xay
dung tir ban d6 s6 dia hinh ti 1& 1:10.000 trong d6
phﬁn mén ArcGIS duoc st dung dé tao dau vao
cho m6 hinh MIKE 21FM.

Luéi tinh toan gém c6 2.466.651 diém véi
truc X toa do 16n nhat 1a 412139,66 va toa do
nhd nhét 14 328679,66; truc Y toa dd 16n nhét 1a
2474263,34 vi toa do nho nhat 1a 2391553,34;
truc Z gia tri 16n nhat 1a 485,84 va gia tri nho
nhat 1a -10.

3.3 Hiéu chinh va kiém dinh mé hinh NAM

Hi¢u chinh bd thong s6 md hinh NAM cho
luu vyc tinh dén tram thuy van Lang Son

Tran 18 ndam 2008 dugc lwa chon dé phuc vu
hiéu chinh b thong sb cho mé hinh NAM. Pay
la tran 1 lon da tung xay ra trén luu vuc va
twong duong véi 1t nam 2014.

Str dung tran I thang 09 nam 2008 tai Lang
Son d¢ hiéu chinh md hinh véi s6 liéu mua dugc
thu thap tir 3 tram mua trong khu vuc 1a Lang
Son, Piém Hé, Loc Binh. Két qua hiéu chinh
mé hinh NAM cho luu vuce tinh dén tram Lang
Son duge minh hoa trong hinh 4 cho thdy duong
qué trinh 11 tinh todn va thyc do kha phu hop
nhau: v6i hé sb tuong quan R dat 0,93, sai )
dinh 12 23 m*/s (<5%) nam trong pham vi sai s6
cho phép khi tinh toan thuy van.

Kiém dinh bo thong s6 mo hinh NAM cho
luu vuc tinh dén tram thuy van Lang Son

B6 thong sé mo hinh NAM tim dugc ¢ bude
trudc dugc st dung dé kiém dinh m6 hinh véi
tran I8 thyc do thang 07 nam 2014 tai Lang Son.
Két qua kiém dinh duoc minh hoa & hinh 5 cho
thdy duong qué trinh 1ii tinh toan va thuc do ciing
khé phu hop nhau voi hé sb twong quan dat 0,9
va sai s6 dinh ndm trong gioi han cho phép. Tuy
nhién dinh i tinh toan xuat hi¢n sém hon dinh 1ii
thuc do khoang 2 gid nhung c6 thé chdp nhan
duoc.

Véi cac két qua hiéu chinh va kiém dinh bd
thong sé mé hinh NAM cho luu vuc tinh dén
tram thuy van Lang Son 1a twong ddi t6t cho

TAP CHi KHI TUQNG THUY VAN
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phép nhom nghién ctu st dung st dung bo
thong sd ctia md hinh nay dé tinh toan cho cac
luvu vuc tuong ty nhap luu vao khu gitra cua
mang thuy luc da xay dung cho luu vuc song Ky
Cung.

T Seres Dscrarge

Thye do -
wees Tinh toan
T

Hinh 5. Puong qua trinh lii tinh todn va thuc
do tran lii thang 9/2008 tai tram thuy van Lang
Son (hiéu chinh mo hinh)

Time Seres i Level

= Thre. df Tinh todn

Hinh 6. Puong qua trinh lii tinh todn va thuc
do tran lii thang 7/2014 tai tram thuy van Lang
Son.

3.4 Hiéu chinh va kiém dinh mé hinh
MIKE 11

* Hieu chinh mo hinh MIKE 11

M6 hinh duoc higu chinh véi s6 lidu thuc do
tran 1ii tir ngay 23/10/2008 dén 29/10/2008 tai
tram thity van Lang Son. Két qua hiéu chinh mé
hinh MIKE 11 dugc minh hoa trong hinh 6, cho
thdy duong qua trinh 1ii tinh toan va thyc do kha
pht hop nhau vé6i hé sé twong quan R dat 0,97,
sai s dinh rat nho.
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Hinh 7. Duong qua trinh luu lwong tinh toan
va thyc do song Ky Cung tai tram Lang Son tir
ngay 23/10/2008 - 29/10/2008 (hiéu chinh)

* Kiem dinh mo hinh MIKE 11

Vi bo thong $6 mo hinh tim duoc tir budc
trén, tién hanh kiém dinh mé hinh véi sd liéu
thuc do cho tran It tir ngay 29/6/201 - 08/7/2011
va tran I tr ngay 19/7/2014 - 23/7/2014 tai tram
Lang Son. Két qua kiém dinh mé hinh dugc
minh hoa trong hinh 7 va hinh 8 cho thiy duong
qué trinh 1ii tinh toan va thyc do rat phi hop
nhau, hé sb tuong quan dat kha cao lan luot 1a
0,97 va 0,90, sai sd dinh va téng luong cua ca 2
tran 1t 1a khong dang ké.
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Hinh 8. Duong qua trinh luu lwong tinh toan
va thyc do song Ky Cung tai tram Lang Son tir
ngay 29/6/2011 - 08/7/2011 (kiém dinh)

Vi bd thong sb dd duge cua mo hinh thong
qua budc hi¢u chinh va kiém dinh & trén, hoan
toan co6 thé st dung két qua tinh toan tir mé hinh
MIKE 11 lam bién dau vao cho mé hinh MIKE
21FM dé mé phong ving ngdp trong tran li
thang 7/2014 trén luu vuc song Ky Cung.
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Hinh 9. Duong qua trinh muc nudc tinh todan
va thuce do trén song Ky Cung tai tram Lang
Son tir 19/7/2014 dén 23/7/2014 (kiém dinh)
3.5 So sanh két qua ngdp tinh tir mé hinh
MIKE 21 FM véi két qua ngdp dwoc chup tir
danh vé tinh
Anh vé tinh Landsat 8 chup khu vuc ngép lut
tinh Lang Son vao ngay 23/7/2014 dugc thu thap
va phan tich sir dung phan mém xir Iy anh ENVI
dé triét xut ra ving ngap nham so sanh véi ving
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Hinh 10. Vung ngdp mo phong tir mé hinh tai
vi tri thanh phé Lang Son
Vi b mo hinh NAM, MIKE 11, MIKE 21
FM da xay dung cho luu vuc song Ky Cung,
nhém nghién ctru da tién hanh tinh toan va xay
dung mot seri cac ban dd ngap lut cho luu vuc
Ky Cung tai tinh Lang Son tmg vdi cac tan suét
mua 18 khac nhau 1am co s¢ dé canh bao ngap lut
khi c6 thong tin du bao va thuyc do myuc nudc tai
tram thuy van Lang Son. Minh hoa ban d6 ngap
lut m6 phong tr b mo hinh dugc dua ra trong
hinh 10 dudi day.
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ngap lut dugc tinh tr mo6 hinh MIKE 21 FM.

Két qua tinh toan ving ngap tai Lang Son cho
thdy ving ngap tinh toan tir mo hinh toan phu
hop véi ving ngap dugc phan tich va triét xuat tir
trén anh v¢ tinh Landsat 8. Cac khu vuc ngap
trong Thanh ph6 Lang Son (Hinh 9) bao gom
khu vyc phuong Pong Kinh va ving chan cau
Mai Pha. Vung Na Tho, Po Bura, Po M6 bi ngép
phia ven song Ky Cung. Vung Mai Pha bi ngép
tir ven song Ky cung dén khu vuc duong sit.
Khu vuc phuong Chi Lang cling bi ngap phia
giap song.

Céac khu vuc ngép lut trong thi tran That Khé
bao gém cac vi trf tir Na Lau, Na Pudc dén nga
ba séng That Khé - Ky Cung. Day 1a ving triing
thuong xuyén bi ngdp lut. Tuy nhién khu vuc
Ban Chang, Na Cay, Na Vai bi ngap lut theo két
qué phan tich tir anh vé tinh nhung két qua tinh
toan tir md hinh toan lai khong cho thay khu vuc
nay bi ngép lut.

Hinh 11. Ving ngdp moé phong tir mo hinh tai
vi tri thi tran That Khé
BAN DO KET QUA VUNG NGAP MO PHONG TU MO HINH

VIJC SONG KY CUNG

i

\ ;“\M . T Qete

' cha gidi

T Jmmpnmgen [

e s
L] ! 1 - 1
f wﬁbﬂ AN BONGAP LT SONGKY CING L i

T 100 m

5 Hé gquy crib: VRIOCD

Hinh 12. Ban do ngdp lut tran lii thang 7/2014
trén song Ky Cung

TAP CHi KHI TUQNG THUY VAN

S6 thang 02 - 2018



)

BAI BAO KHOA HQC

4. Két luan

Mo hinh toan thuy van - thuy luc véi su trg
gitip ctia K§ thuat Vién tham va Hé thong tin dia
Iy (GIS) dang dugc tng dung rong rai vao linh
vuc tai nguyén nude trong nhitng nim gan day.
Nghién clru nay da trng dung anh v¢ tinh Land-
sat 8 chup ngay 23/7/2014 dé lam cin ctr xay
dung mang thuy luc 1 chidu va 2 chiéu (MIKE

va mo phong va canh bao ngap lut cho luu vuc
song Ky Cung, tinh Lang Son. Két qua nghién
ctru cho thay voi sy két hop nay thi két qua mo
phong va tinh toan tir mo hinh thuy vén - thuy
luc s& chinh xac va hop Iy hon. Sy két hop nay
g6p phan han ché nhiing sai s6 vé pham vi ngap
khi mé phong 2 chiéu trong diéu kién thiéu sb
liéu kiém tra nhu & Viét Nam.

11 va MIKE 21 FM) phuc vu cong tac du bao 1
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APPLICATION OF HYDRO-DYNAMIC MODEL, REMOTE
SENSING AND GIS ON FLOOD FORECASTING AND
INNUNDATION WARNING ON THE KY CUNG RIVER,
LANG SON PROVINCE

Nguyen Dinh Thuat', Tran Thi Nhan?, Nguyen Hoang Son*, Hoang Thanh Tung’
'Hydro-meteorological station in the Northeast
*Thuyloi University

Abstract: Hydro-dynamic model with the support of Remote Sensing and GIS has been com-
monly applied in water resources. This article briefly presents research results on application of
1D and 2D hydraulic models (MIKE 11 and MIKE 21 FM) in combination with satellite informa-
tion which are classified from Lansat 8 image for flood forecasting and inundation warning on the
Ky Cung River, Lang Son Province. This combination reduced errors of inundation extent com-
paraed to that which are simulated by the 2D model while data for calibration of the 2D model is
lack in Vietnam.

Keywords: Warning, forecasting, Ky Cung, Lang Son, Inundation.
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NGUYEN LI LAM VIEC COT TRU DAY CO VA
AP DUNG TRONG TINH TOAN THIET KE, PHAN TICH
PO ON PINH CONG TRINH CQOT LAP MAY GIO

Nguyén Viét Hung', Dwong Quéc Hung?

Toém tit: Trong nghién ciru ndy, sau khi phdn tich nguyén Ii lam viéc lam viée ciia cét tru c6 ddy
co khi chiu tac dong cua tai trong gio va khi khong chiu tac dong cua tai trong gio, tac gia thuc hién
dp dung tinh toan thiét ké va phan tich @ on dinh ciia cong trinh cot lip mady gio, co cac kich thudc
va théng sé cia cdc cong trinh dién hinh hién nay. Tir d6 c6 cac danh gia vé nhitng lwa chon trong
thiét ké truée do va dwa ra nhitng dé xudt méi hop Ii hon, tiét kiém hon cho cdc cong trinh cét ldp
may gié dam bdo dwoc dé on dinh, dd bén ciing nhir ddp g day dit nhitng yéu cau dé cé dwoc mot

bo so liéu chinh xdc, tin cdy vé gio.

Tir khéa: Cot ldp may gid, cot tru day co, tdi trong gio.

Ban Bién tap nhan bai: 20/12/2017 Ngay phan bién xong: 15/01/2018 Ngay dang bai: 25/02/2018

1. Mé dau

Cong trinh cot gi6 dugc xay dung va lap dat
hién nay & cac tram khi twong trén toan qudc co
2 dang: (1) hinh tru tron lam bang mot ong thép
6 dé lap trén nén mong bé tong va c6 hé thong
cap néo giup cot dimg thang va chac chan, trén
dinh ¢t 1a may do gi6 va kim thu sét, (2) hinh
tru tam gidc lam bang cac 6ng kém khong gi lap
trén try mong bé tong va co hé thdng cap néo,
loai cot tam gidc nay ngoai lap mat gié con co
thé lap cac thiét bi quan trac khac nhu thing do
mua ty dong, nhi¢t am tu dong, pin mat troi, va
cac thiét bi quan trac moi truong khac, hién nay
trén toan mang ludi loai cdt tam giac la phé bién
nhat, ngoai ra con mot s6 cong trinh thap do gid
dang cot try hinh vudng bang thép chit V tir thoi
Phap, hoac dang tru cot nhu hé théng cOt gid cua
CAE trong du an ODA Y, 1a kiéu dang cdt rat
chic chén c6 céu tao béng 6ng kém 16n, cot
duoc thiét ké co thé ha gap xuéng chi v&1 mot
nguoi rat thun tién cho cong cac lau chui, bao
dudng thiét bi dac biét 14 lau chui hé thong pin
mat troi.

Cot gio6 (ngoai cot dang tru cua CAE) hién
nay hoan toan dugc gia cong ché tao trong nudc,

! Ban Quan Iy Dy én dau tw xdy dung B Tai
nguyén va Moi truong

’Ban Quan ly cdc dw dn khi tuwong thiy van
Email: hungtaulc@gmail.com

boi két cdu co khi va vat liéu don gian, cot duogc
lap theo tiéu chuin cia WMO véi do cao tir 10
dén 12 m tuy diéu kién khu vuc, cong trinh cot
gi6 duoc lap dat hau hét trong vuon khi tuong
trén nén mong bé tong chic chin, hé thdng cap
néo va md néo duoc bd tri can ddi, giup cho cot
virng chic va thang, cac thiét bi lap trén cot gio
déu duoc gha trén cac canh tay don can d6i. Cot
gi6 ludn dugce can bo quan tric vién tai tram duy
tu bao dudng thuong xuyén nhu : son cot gio
dinh ky, tra dau m& 1én hé thdng cap néo chéng
an mon dinh ky, kiém tra cac bulong dai e
thuong xuyén, kiém tra hé théng tiép dat, do
dién tré dat dinh ky..., vi vay cong trinh cot do
gi6 dugc xem la cong trinh bén vimg va c6 do
on dinh t6t, tuy nhién do khong c6 nhiing tinh
toan chi tiét, luong trude nhitng kich ban tac
dong nhu tai trong gid, dong dat nén kich thudc
cac cong trinh cot 13p may gio hién nay, mot sb
thi qué to, thira din dén lang phi, nhiéu trudng
hop cot gid ¢ nhitng khu vuc chiu tai trong gio
16n nhu ¢ bién lai bi d6 do bdo nhu tram Khi
tuong hai van Bach Long V¥ (nam 2015), tram
Con bao (2008).

2. Nguyén li lam viéc, tinh toan cot tru
day co

2.1. Khi chwa cé tdi trong gio tac dung lén
cot
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Khi chira co tai
trong gio tac
dung lén cit

Hinh 1. So' d6 lam viéc ciia cét tru ddy co khi chwa co tdi trong gio tac dung

Tai trong chinh gay nguy hiém cho cot 1a tai
trong gy ra bdi giod bao, khi chua c6 gi6 bao thi
cac cau kién lam viéc duge thé hién nhu trén
hinh 1.

- Day co: Chiu lyc cang trudc P;

- Cot thép: Luc cang P tir day co tac dung
1€n cot theo 2 xu hudng (luc P duge phan thanh
2 thanh phan P1 va P2); Xu hudng P1 kéo d6
cot; Xu huong P2 nén cot.

- Mong MO: Chiu lyc nén do céc tai trong
sau: Trong lugng ban than cot va trong luong
anten treo 1€n cgt; Tai trong nén do thanh phf?ln
P2 cua lyc cang trude day co.

- Méc neo: Lam nhiém vu lién két va truyén
luc gitra day co véi mong co nén moc neo luén
lu6n chiu kéo.

So' do
khi co
gio bao

- Moéng co: Chiu lyc cang trude cuia day co P
hudng 1én trén thong qua moc neo nén mong co
¢6 3 xu huéng mét 6n dinh (P dugc phan thanh
2 thanh phan P1, P2); Xu huéng P1 kéo truot
mong co vé phia chéan cot.

2.2. So' do khi c6 gié bao

Gio6 tac dung lén toan bd than cot va thiét bi
do gi6 duoc théi theo nhidu chiéu khac nhau,
gi6 thoi trén cung mot phuong theo chiéu thuan
hoic theo chiéu nghich (g6 thuan, gio6 nguoc)

Gi6 thdi trén cot angten duoc quy thanh cac
lyc tap trung tac dung ¢ cac ddt cot va céac vi tri
treo thiét bi do gio va tinh gi6 thdi theo hai
phuong chinh (phuong X va phuong Y) nhu
hinh vé 2.

uh‘mc
8
P
mmg uudncadzx
§ P
g

Hinh 2. So' d6 lam viéc ciia c¢ét tru ddy co khi co tai trong gio tdac dung
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Pé dam bao cot angten khong bi d6 giy thi
cOt anten, day co, bu 16ng, méc neo, mong, dét
nén phai chiu dugc lyc 16n nhit gay ra do gio
bao.

Xét trudong hop gi6 thoi theo hudng 4 (Hudng
gi6 thoi tring voi mot miat phang chira day co).

Khi gi6 théi theo huéng gié 4 thi cac luc
trong cac cAu kién cot anten thay doi nhu sau:

Day co: Trudng hop gi6 thoi theo hudng 4 s&
lam cho day co 1 c6 xu hudng cang thém (P’=P
+a) va day co 2, 3 ¢6 xu hudng tring xudng (P’

chira day co - hvé)

MAT DUNG

BAI BAO KHOA HQC

=P -b), lyc cing P’ > P va P” <P do d6 dé dam
bao day co khong dut thi ta phai chon day co co
luc kéo dut (F.) phai 16n hon luc cing 16n nhat
trong day co do gi6 gay ra tuc la F. > 1.2P° (1.2
13 hé sb an toan).

Cot thép: Cot chiu luc nén P2°, P2 Chiu luc
kéo ngang khong déu P1° va P1”.

Do d6 khi tinh toan phai dam bao than cot
phai chiu dugc cac lyc nén va cac bulong ndi
gilra céc ddt cot phai chiu dugc cac lyc kéo
ngang khong déu.

o

B [ L 12 psa (ve 1oy e do g)

Hinh 3. Phan luc goi cua cac phan twr va cac lién két cua cot tru day co

Mong Mo:

- Méng My giit cho cot thang dimg nén mong
MO chiu cac thanh phan lyc truyén xudng tir cot.

- Luc nén (N) 1a tong hop cua cac lyc P2’ va
P2” 16i truyén xudng nén dat dudi day mong.

- Lyc cit chan cot (Q) do luc kéo ngang
khong déu gitra P1” va P1” truyén xudng cé xu
hudng gay truot, 1at cho mong Mo.

- M6 men udn (M) tai chan cot gay ra do luc
kéo ngang khong déu P1° va P1” ¢6 xu hudng
gy lat mong Mo.

- Do d6 méng M phai thiét ké dé dam bao du
cuong do dé chiu duoc luc nén N, Cuong do cua
d4t nén phai chiu dugc lyc nén do méng truyén
xuéng, khong bi 1at do tac dung cia momen M

va Q, khong bi trugt do tac dung cua luc Q.

Mong co:

- Méc neo: Chiu mot lyc cang 16n nhat1a T
do d6 khi tinh toan yéu cau cudng do kéo dit
cho phép ctia méc neo (R) phai 16n hon (1,2-
1,5T.

-Pé mong khong chiu nhd va 1at bai luc T3,
T4 thi trong luong mong va dat trén hd mong
phai 16n hon luc nhd T3 va luc gay lat T4, dé
mong co khong bi trugt boi luc T4 thi lyc ma sat
dudi ddy mong va ap luc dat phia canh mong
phai 16n hon lyc kéo trugt T4.

3. Ap dung tinh toan, phan tich ¢t lip may
do gié dang gian tam giac

3.1. Théng so cot lip mdy do gié
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Loai cu tric cft lap may do gi6 Tam giac

Chiéu cao cot 1ap may do gio 12 (m)

Cao d¢ tu nhién 0 (m)

Bdng 1. Théng s6 cdc cdu kién cia cét lap mady do gio
‘ rc kha ha rc khang ké
Chu kién Kich thuéc Vit ligu Strc khing chiy St khing kéo
F, (Mpa) F, (Mpa)
CAu kién chinh P49x3.2 Thép 245 400
Thanh giang D14 Thép 235 400
Cép D10 Thép
Bang 2. Théng s6 cdp neo
Sé Léo cé Puwong kinh Cao do tai Cao do tai Luwc ban Khung
op cap (mm) neo (m) neo (m) dau (kN)  chong xoay

1 L1 11.11 0 11.6 6

3.2. Tiéu chudn

Tiéu chuan thiét ké: (1) ANSI/TIA/EIA-222-
G2-2008: Tiéu chuan Két cdu ang ten thap va
Céu triic hd tro ang ten; (2) AISC-LRFD-99:
Dic diém k¥ thuat cho xdy dung két cau thép -
Thiét ké tng suét cho phép.

Tiéu chuan tham khao: (1) QCVN 02-
2009/BXD: Quy chuén ky thuat quic gia - didu

kién sé liéu quéc gia vé xay dung; (2) TCVN
2737 - 1995: Tai trong va hiéu Gmg - Tiéu chuan
thiét ké; (3) TCVN 5575-2012: Két cau thép -
Tiéu chuan Thiét ké; (4) TCVN 1651 -1- 2008:
Thép ding cho gia cb bé tong.

3.3. Cac truwong hop tdi trong

Tai trong: Co 3 tai trong: Tinh tai, Lyc gio va
luc cang cap nhu bang 3.

Bang 3. Tinh tai, lyc gio va luc cang cap

Tai trong Mo ta
Tinh tai
Trong luong cua céu trac Thap bao gdm day cap va khdi luong khung,
khung lap anten
DEADT
Trong lugng phu kién, tim ndi, bu 16ng ... s& duoc coi 1a 15% DEADT
DEADA Trong luong thiét bi do gié
CABTEN Lyc cing cap ban dau
Lue gio
WT Di Luec gi6 1én tru thap véi Hudng i
WF_Di Luc gio6 1én cac phu kién véi Huong i
WA_Di Luc gi6 1én thiét bi do gié v6i Hudng i
WG _Di Luec gi6 1én cap voi Hudng i

a. Le gié tac dung 1én khung gian cot ldp
may do gio

TAP CHI KHI TUQNG THUY VAN

WT _Di la lyc gi6 theo phuong ngang (F) tac
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3 tuong duong hudng 1, 2, 3).
Fst=q..Gu.(EAP)s+q..Gu.(EAP)a (D)
Trong d6: qz 14 ap suat van toc (TIA-222-G)
qz=0.613 kz kz ka V2 (N/m?) v6i V tinh bang
. @
Trong do: kz 1a h¢ s6 ap suat gio; kx 1a hé so
dia hinh.
kz = 2.01[2/274]%°3 v&i z tinh bang m, 0.85=
Kmin= < k, < 2.01 (3)
G 1a hé sé dap tng gio (cot c6 mai che);
(EAP)s 1a dién tich hiru hi€u ctia cong trinh.
(EAP)s=C{(Dr.LAA+D:(ArR))) (4)
Hé sb luc ciu tric duoc tinh theo cong thuc

m/s

sau:

Cr=4.0e’ - 5.9¢ +4 vdi e = (Ar + Ar)/AG (5)

Trong d6: Ar la dién tich du kién (m?) ctia cac
thanh phﬁn két cau phéng & mot mat ciia mat cat;
Ar 12 dién tich dy kién (m?) cua cac bd phan cu
tric tron & mot mit ciia mat cit; A 1a téng dién
tich cua mot mat thap néu bé mat 1a rin; Dr1a hé
s6 hudng gi6 cho cac thanh phan két cdu phang
tir Bang 2-6 trong TIA-222-G; D, 1a hé s huéng
gi6 ddi véi cac cau triic tron trong TIA-222-G; R,

BAI BAO KHOA HQC

1a hé sb giam ddi véi cac cau kién két cAu tron.

Rr = 0.57-0,14e+0,86¢?-0,24¢* < 1.0 khi
C<4.4 (6)

Rr=0.36+0.26e+0.97¢2-0.63e3 khi C>8.7 (7)

khi 4.4<C<8,7 ndi suy tuyén tinh

C=(Lkckn)"">P*V (®)

Trong do: D la duong kinh ngoai cua bg phéan
trong cau tric; (EAP)a Dién tich dy kién hitu
hiéu.

(EPA)a=Ka{(EPA)xcos*(O)+HEPA)sin((O}
€))

Trong do: Ka=1, co thé sir dung cho cac cAu
kién phu va gia tri cta ka 1a khong dbi dbi véi
moi hudng gid; © 1a goc twong ddi giira goc
phuong vi lién quan dén mit binh thudng cua
thiét bi phu va hudng gié; (EPA)x 1a dién tich dy
kién hiru hiéu lién quan dén mat gi6 d6i mit binh
thuong voi goc phuong vi cia ciu kién phy;
(EPA)r 1a dién tich du kién hiru hiéu lién quan
dén mat bén gi6 d6i mat véi goc phuong vi ciia

cau kién phu.

Bang 4. Tong liee gié tac dung 1én cét tru

Huwéng gi6 =0 do

Huwéng gié =45 do

Hwéng gi6 =90 d0 Huwéng gié =135 do

Tru

thap Fs Fa F Fs Fa F Fs Fa F Fs Fa F
(kN) _(kN) _(kN) (kN) (kN) _(kN) (kN) (kN) (kN) (kN) _(kN) _(kN)
S01  0.990 0.621 1.611 1.188 0.290 1.477 0.990 0.621 1.611 1.188 0.290 1.477
S02 1.140 0.716 1.856 1.368 0.334 1.702 1.140 0.716 1.856 1.368 0.334 1.702
Huwéng gio =180 d9 Huwdéng gio =225 d0 Huwong gi6 =270 d0 Huwdng gié =315 do
J;‘I‘) Fs F» F Fs Fa F Fs Fa F Fs F, F
(kN) _(kN) _(kN) (kN) _(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
S01  0.990 0.621 1.611 1.188 0.290 1.477 0.990 0.621 1.611 1.188 0.290 1.477
S02 1.140 0.716 1.856 1.368 0.334 1.702 1.140 0.716 1.856 1.368 0.334 1.702

b. Lyc gio tac dung lén ddy cap
Luc gi6 thiét ké trén day cap Fo duoc xéc
dinh theo phuong trinh sau:

Fo=Cad Lo Gu g sin? O, (10)

Trong do: Cq la h¢ s6 kéo cho day, Ca=1.2;
D la dudng kinh day; Lc 1a chidu dai day; Gu 1a
hé sb dap tng gio, Gn = 0.85; g, 1a ap suét van
tdc tai gitra ddy; O, 1a goc that cua ty 1& gio t6i
day neo.
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Bdng 5. Cdc théng sé tinh todn lyc gio tac dung lén day cdp

ELV.B ELV.T BB LG d GH Cd KZ Kd Kt qz

(m) m)  (m)  (m)  (m) (kN/nr’)
Dayl 1 0 11.6 12.00 16.69 0.01 0.850 1.200 0.89 0.85 1.00 0.808

Lép Neo

Trong d6: ELVs. 1a muc dudi ciing cua phan Kz 13 hé sé phoi; gz 1a 4p sudt gid; Gu 1 hé sb
doan; ELVr. la mtc trén cung ciia phan doan; Bs  dap tng gio.
la chiéu dai ngang day; Lg 1a chiéu dai day; d 1a Luyc gi6 tic dung lén cdc dy cdp 1a nhu nhau.
dudmg kinh day; H 1a chidu cao doan dang xét;  Két qua tinh toan tdm loai huéng gi6 dugc thé
hién trong bang 6.

Bang 6. Luc gio tac dung lén day cap

Hwéng gi6 Huonggio F=0d0 Huwénggio F=45d0 Huonggio F=90d0 Huwdng gio F =135 do

Doan neo g, in’0g Fg O, sin©g Fg 0, sin’®g Fg O, sin’Og Fg
O (d5) (kN) (kN) (kN) (kN)
Dayl 1 5947 0.74 0.113 4403 048 0.074 5947 0.74 0.113 90.00 1.00 0.153

Huéng gi6 F=180  Huéng gi6 F =225

Huwéng gioé a6 a6 Huéng gié F =270 do Huéng gié F =315 do

Doan neo g Gnog Fo O, smog F, O, sin0g Fq O, sin0g Fo

O (ap) (kN) (kN) (kN) (kN)
Dayl 1 5947 0.74 0.113 44.03 048 0.074 59.47 0.74 0.113 90.00 1.00 0.153

c. Phan tich két ciu

Str dung phan mém Midas Civil 2011 dé phan
tich, tinh toan ndi luc cua cac phﬁn tir thanh
trong khung gian va bién dang cua cau trac cot

PEPEIEILIT

, X %
thap lap may do gio. ’ X \\
Céc thanh trong khung gian cot lap may do % \
gi6 dugc khai bao 14 phan tir “TRUSS”, cap neo S \\ \\
duoc khai bao 1a phan tir “CABLE”, lién két cot 4 \\ \

iR

lap may do gi6 va ddy neo vai dat nén 1a lién két
ngam cung (Hinh 4).

X

. gt('

VAR RO R

Hinh 4. Mé hinh héa két cdu cot tru
lap may do gio
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3.4. Két qua tinh todn phan luc thing dung), ing véi cac trudong hop
Gi4 tri phan luc gdi tai Mong Mo va Méng co  tai trong.
(Mong 1, 2, 3) 16n nhét (& day ta chi xét dén

Bdng 7. Gid tri phan lic goi

. Truong O Lo FI F2 F3 Ml M2 M3 Cha
Nut X to ; ,
hop dau ra bwoc thich
hop KN KN KN KN-m KN-m KN-m
1 GIOI180 US Ii}l‘r‘]’;’g Max 0432  -071 71063 0.0212 0.1347 0.0109 Ml\‘/"[zg
148 GIO4s US SPOME \rv o 35449 35642 -126903 0 0 o  Mone
tinh col
3.5. Kiém todn teng sudt
a. Thanh chiu kéo va nén
- DP6i vai 6ng thép:
E
Khi D/t<0.114— > F,=F,
Fy (11
E E , 0.0379E 2
0.114—<D/t<0448— — F, = [00379E 21 (12)
Fy Fy (D/t)Fy 3
E . (0.337E
0.448—<D/t<400 —» F, = (13)
Fy (D/t)

- Pbi vé6i thanh thép tron dic:

w/t<047 |5 S =F, (14)
Fy
w/t
0.47 —<w/t<085 —>F =[1.677-0.677| —— L (15)
0.47/E/ Fy

E , 5 5 (16)
0.85 | <w/t<25 - F =003327"E/(w/1)
y
Ung suét cho phép cua thép
- Ung suét cho phép cua thép:
[Plmax = 0.9% F'y*A, (17)
- Ung suét cho phép nén:
F
Tilé¢ cOt manh A = KL (18)
R7r E
choh<15— F, =0.658" *F, | (19)
choA>15—> Fcr = 0;37 *F)I/ ; (20)
[P]max =(.85* Fcr*Ag (21)
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Trong d6: E 1a mé dun dan hdi cho thép; Fy 1a

gi6i han chay nho nhat dwoc xac dinh; r 1a ban

kinh quan tinh; L 1a chiéu dai chiu nén thuc té; K

14 hé s6 chiéu dai hiru hiéu; w 1a do rong thanh;
t 1a chiéu day thanh; D 1a duong kinh thanh.
Két qua kiém toan:

Bang 8. Luc doc truc va tinh chdt mat cdt cac thanh trong khung

Luc doc truc

Tinh chat mit cit khung

Céu kién Poox  Poin A L I r K KLr A
_ (kN) __ (kN) (m2) (m) (m4) (m)

Ong D49x3.2 1538 -84.47 0.000704 0.440 2.77E-07 0.020 1.00 22.2 0.247
Thanh giang D14 6.17  -7.20  0.000254 0.666 5.15E-09 0.005 0.70 103.6 1.130
Bdng 9. Kiém todn kéo, nén cdc thanh trong khung

Kéo Nén
Céll kién F'y [P]max Fcr [P]max OK
Mpa kN kPa kN
Ong D49x3.2 245 155 239 142,8 59,13%
Thanh giding D14 235 54 138 298 24,19%

b) Kiém todn ddy cdp

Luc cang 16n nhit ciia day cap Vima = 2,07kN

Luc kéo dut nho nhét cia day cap [V] =
4,15kN v
Hé sb an toan 77 =ﬁ= 2.01>1,67

—> Dam bao an toan

3.6. Kiém todn méng

O day, trong pham vi bai bao nay, tic gia
khong thuc hién tinh toan kiém toan chi tiét
mong co va mong Mo do chiu sy anh hudng, thay
doi sb liéu cua dia chat. B6i voi mong Mo, can
kiém toan kha nang chiu luc cua dét nén do chiu
tai trong thang dung 1a chu yéu. P6i véi mong
co, do con phai chiu mét lyc day ngang 16n tir
day cap truyén xudng nén ngoai kiém toan kha
nang chiu lyc cua d4t nén, con can phai kiém
toan strc khang trugt va strc khang 1at cia mong.

4. Két luan va kién nghi

Sau qua trinh phan tich nguyén li lam vi¢c

cua két cau cot tru day co, co thé dua ra mot sd
nhan xét nhu sau:

- Cot tru chiu tac dong, anh huong 16n nhat
boi luc giod.

- Pé cot dimg ving khong bi d6 thi cac luc
tac dung 1én cot, mong Mo, Mdng co phai can
bang nhau.

- Méng Mo chit yéu chiu luc nén, ngoai ra con
o luc gay trugt, gay lat khi cot tru chiu tac dong
bdi gio.

- Méng co chit yéu chiu luc nho va luc giy
trugt tir ddy cdo truyén xudng khi chiu tic dong
boi gio.

Tir d6, tac gia tién hanh ap dung tinh toan voi
mot truong hop cot tru lap may do gi6 thuc té
véi cac kich thude duoc dé xuét thoa man cac
yéu cau chiu luc, d6 6n dinh, nham c6 duge mot
s6 ligu thiét ké 6 tinh kinh té nhat ma vin dam
bao an toan trong qua trinh khai thac

Tai liéu tham khao

1. ANSI/TIA/EIA-222-G2-2008: Tiéu chuan két cau ang ten thap va ciu tric hd tro angten.

2. AISC-LRFD-99: Bic diém ky thuat cho xay dung két cau thép - Thiét ké ung suét cho phép.
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BAI BAO KHOA HQC

BEHAVIOR PRINCIPALES OF ANCHORED CABLE COLUMNS WITH
APPLICATION IN THE DESIGN AND STABILITY ANALYSIS OF WIND MEASURE
DEVICE INSTALLED - COLUMNS

Nguyen Viet Hung', Duong Quoc Hung?
"Management Board of Investment Projects to build the Ministry of
Natural Resources and Environment
?Management Board of Hydro-Meteorological Projects

Abstract: In the research, after analyzing the behavior principles of anchored cable columns with
and without the effects of wind load, the author comes up with the design and stability analysis of
wind measure device installed-columns, which possesses size and specification of a typical work. Ac-
cordingly, previous designs of the wind measure device installed-columns are re-evaluated and new
designs are created that are more suitable and cost-effective but still guarantee the stability, dura-
bility as well as the requirements of producing precise and reliable data of wind measure results.

Keywords: Wind machine tower, guyed mast tower, wind load.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUQONG NONG
NGHIEP, THUY VAN THANG 1 NAM 2018

Déng, tuy nhién khéng anh hwéng triee tiép dén dat lién nude ta. Ngodi ra & Bdc Bo

Trong thang 1/2018, da xudt hién con bio s6 1 va la con béo dau tién trén khu viee Bién

va Bic T rung Bo xudt hién 2 dot rét dam, rét hai trén dién rong, tai Sapa sang ngay

31/01 da xudt hién mwa tuyét, tai Mau Son (Lang Son) xudt hién bang gi.

Trong khi do mot so noi tai Nam Bo do xuat hién cdc dot muwa trai mua nén da co tong luong mua

cao hon nhiéu so trung binh nhiéu nam cung thoi ky.

TINH HINH KHi TUQNG
1. Hién twong thoi tiét dic biét
+ Bdo s6 1 (Bolaven)

Ngay 31/12/2017 trén khu vyc Tay Béc Thai
Binh Duong xuit hién mét ap thap nhiét doi
(ATND), ATND di chuyén chu yéu theo hudng
Tay, dén dém ngay 02/01/2018 ATND vuot qua
dao Pa- la-oan ctia Philippin va di vao Bién
Pong. Sau d6, dén sang ngay 03/01/2018 ATND
manh 1én thanh bio va co tén qudc té 1a Bolaven
va tré thanh con bio s6 01 trén Bién Pong trong
nam 2018. Sau d6 bio sb 1 tiép tuc di chuyén
theo hudng Tay dén sang som ngay 04/01 da suy
yéu thanh ATND va dén trua ngay 04/01 ATND
suy yéu thanh mot ving ap thap trén khu vuc
bién Pha Yén - Ninh Thuén va tan dan, khong
anh huong truc tiép dén dat lién nudc ta.

+ Khong khi lanh (KKL)

Trong thang 01/2018 da xay ra 2 dot gié mua
dong bac (GMDB) véi cuong do manh gay rét
dam, rét hai dién rong tai cac tinh thanh thudc
Bic Bo va khu vuc tir Thanh Héa dén Thira
Thién Hué. Dién bién cua dgt GMDB nhu sau:

- Vao ngay 08/01 GMDB manh anh hudng
dén nuéc ta, do anh huong cia GMDB manh &
Bic Bo va céc tinh tir Thanh Hoa dén Thua
Thién Hué da xay ra rét dam, rét hai dién rong,
tai Mau Son (Lang Son) nhiét do thép nhét sang
ngay 09/01 giam con -0.3°C. Pén chiéu ngay
10/01 khong khi lanh da anh huong dén cac tinh
Tay Nguyén va mot sd noi thudc mién Pong
Nam B6. O Vinh Bic Bo di co gié Pong Béc

TAP CHI KHI TUQNG THUY VAN

manh cap 8, giat cp 9. Bién dong manh. Ving
bién ngoai khoi Trung va Nam B9 c6 gi6 Pong
Bic manh cip 6 - 7, gidt cip 9.

- Sang ngay 29/01 KKL dugc ting cuong
manh, do anh huong cia KKL dugc ting cuong
manh & Bic Bo va céac tinh Béc Trung Bo tu
ngay 29/01 troi chuyén rét dam, sang ngay 31/01
KKL tiép tuc duoc ting cudng, & Bic BO va cac
tinh Thanh Hoa dén Ha Tinh xay ra rét hai; cac
tinh tir Quang Binh dén Thira Thién Hué xuat
hién rét dam dién rong; tai Sapa sang ngay 31/01
d3 xudt hién mua tuyét, tai Mau Son (Lang Son)
c6 bang gia.

2. Tinh hinh nhiét d¢

Nhi¢t do trung binh thang 01/2018 trén ca
nude hau hét déu cao hon so véi TBNN ciing
thoi ky tir 0.5 - 1.0°C. Riéng khu vuc Viét Bic,
Pong Bic va phia bic Tay Nguyén cé nhiét do
trung binh cao hon TBNN tur 1.5 - 2.0°C.

Noi ¢6 nhiét d6 cao nhét la Tay Ninh: 35.4°C
(ngay 4).

Noi ¢ nhiét d6 thip nhét 1a Mau Son (Lang
Son): -1.6°C (ngay 30)

3. Tinh hinh mwa

Trong thang 01/2018, tai Bic Bo phd bién it
mura, chii yéu c6 mwa nho, mua phun xdy ra vao
nhiing ngay dau thang. Riéng thoi ky tir ngay 06
-09/01 do anh huong cta dong xiét trong ddi gio
tay trén cao nén ving nai TAy Bac va Pong Béc
c6 mua, mua vira, c6 noi mua to véi lugng mua
phd bién 30 - 50 mm, ¢6 noi cao hon nhu Sa Pa
(Lao Cai) 129 mm, Mu Cang Chai (Yén Bai) 79
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mm,...

Trung B c6 mua rdi rac tap trung tai cac tinh
tir Quang Binh dén Binh Dinh tuy nhién lugng
mua khong nhiéu va cac dot mua khong kéo dai
lién tuc. Dot mua dang chu y 1a ngay 04 - 05/01
do chiu anh hudng ria phia tady hoan luu sau bao
s6 1 nén khu vyc tr Quang Binh dén Phu Yén
dd c6 mua, mua vira voi tong lugng mua phd
bién 15 - 30 mm, ¢ noi cao hon nhu Tuy Hoa
(Pht Yén) va Tra My (Quang Nam) 38 mm,
Quang Ngai 34 mm.

Trong thang 01/2018, hau khip khu vuc ving
nui phia Béc va cac tinh Nam B6 ¢6 tong lugng
mua cao hon trung binh nhiéu nim (TBNN).
Trong do6 tai Nam Bo do xuét hién cac dot mua
trai mua nén da c6 tong lwong mua cao hon
nhiéu so voi TBNN cung thoi ky, nhu tai My
Tho (Tién Giang), Ba Tri (Bén Tre), Rach Gia
(Kién Giang)... Cac khu vuc con lai co tong
lugng mua phd bién thap hon TBNN tir 40 -
90%.

Noi ¢6 lugng mua thang cao nhat 1a Tra My
(Quang Nam): 284 mm, cao hon TBNN Ia 155
mm. Pay ciing la noi ¢6 lugng mua ngay cao
nhit thang 12 113 mm (ngay 09).

Gia Lai (bao gdm Playcu va Ayunpa) va Déc
Lic (bao gdm EaHleo, Buén Ma Thudt va Lik)
ca thang khong c6 mua.

4. Tinh hinh ning

Téng sb gio néng trong thang 01/2018 tai hau
khip ca nude phd bién déu thap hon TBNN cing
thoi ky.

Noi ¢6 s6 gio ning cao nhit 1a Phudc Long
(Binh Phudc): 235 gid, thdp hon TBNN cing
thoi ky 1a 67 gio.

Noi ¢6 s6 gid néng thap nhét 1a Phu Ho (Pht
Tho) va Thai Binh: 22 gid, thdp hon TBNN lan
luot 12 47 va 47 gio.

KHI TUQNG NONG NGHIEP

Diéu kién khi twong nong nghiép thang
1/2018 & hau hét cac tinh trong ca nudc khong

TINH HINH KHi TUQNG THUY VAN

thuc su thuan loi cho san xuat néng nghi¢p. Nén
nhiét trung binh thang ctia cac khu vuc déu cao
hon trung binh nhiéu ndm (TBNN) nhung céc
dot khong khi lanh vao dau va giita thang ctng
v6i s6 gid nang giam, thap hon rat nhidu gid tri
TBNN giy anh huong dén viéc thu hoach céc
cdy trong vu dong, giai phong dat cho san xuat
lta dong xuan. O khu vue phia Bic, cac dot mua
phun, mua nhé vao cudi thang 1, dau thang 2 da
phan nao giam bét tinh trang thiéu nudc cho san
xuit néng nghiép & cac tinh phia Bic trong nhiéu
thang qua. Nhidu khu vuc & cac tinh Ty Nguyén
va Nam Trung B9, Nam B¢ ca thang khong co
mua (Pleiku, Ayunpa, Buén Ma Thuét) hoac
lugng mua dudi 10 mm kém theo do6 1a lugng
bdc hoi cao gay thiéu nude cho viée xudng gidng
laa dong xuan. Hoat dong trong trot trong thang
tap trung chu yéu vao thu hoach ciy vu dong
mién Bic; gieo cdy, chim soc lua va gieo trong
cay hoa mau vy dong xuan trén ca nudc. Tinh
dén cubi thang, ca nudc gieo cay dugc 1861,7
nghin ha lua dong xuan, bang 95,1% so cung ky
nim trude, trong d6 cac dia phuong phia Béc
gieo céy dat 56,1 nghin ha, béng 60,5%; cac dia
phuong phia Nam gieo cdy 1805,6 nghin ha,
bang 96,8%. Tién do gieo trong lta dong xuan
tai cac dia phuong phia Bic thdp hon cing ky do
nam nay b tri lich thoi vu cay lta cham hon do
anh hudng cua cac dot rét tir cudi thang 12/2017
va dau thang 1 nam 2018.

Trong thang cac dia phuong mién Béc dang
c¢b gang khic phyc tinh trang han va thiéu nudc,
tap trung lay nudc do ai, 1am dat chuan bi cho
san xuat vu dong xuan, mot sd dia phuong da bat
dau cdy tra laa xuan sém; tiép thuc thu hoach cay
trong vu dong nam 2017/2018. Céc tinh phia
Nam tiép tuc thu hoach lia muia va xudng gidng
dai tra lta dong xuén, gieo trong va cham soc cac
cay rau mau cay cong nghiép.

1. Doi véi cay laa

Cac tinh mién Béic: Hoat dong trong tam
trong thang 1a tap trung cham soc, thu hoach cay
trong vu dong; chuan bi giéng, phan bon, nudc
tw6i phuc vu gieo trong vu déng xuan. Hién nay
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mién Bic dang 1a giita mua dong, thoi tiét dau
va gitta thang bi anh hudng ctua khong khi lanh,
cudi thang troi ning 4m, nén nhiét cao hon
TBNN. Do tinh trang it mua kéo dai, nhiéu khu
vuc d6 4m khong khi tuyét d6i xudng dudi 30%,
lugng bdc hoi cao lam can kiét cac nguf)n nudc
dd anh hudong dén tién do lam dét, gieo ciy lta
dong xuan, dién tich ma da gieo sinh trudng
cham. Tuy nhién, cong tac thuy loi da chudn bi
t6t ké hoach va di bét dau trién khai 1y nuée d6
ai phuc vu lam dat gieo cdy lua dong xuan.

Coéng tac chuan bi dét dang duoc cac dia
phuong tién hanh khan truong. Cac khau khéac
nhu lam ma, chéng rét cho ma, chuén bi dﬁy du
vat tu, phan bon déu duge cac dia phuong quan
tam. Mot s dia phuong tranh thi ngudn nudc,
thoi tiét thuan loi da trién khai gieo cdy tra lta
xuan sém, déy nhanh tién do gieo céy lua va gieo
trong cic cdy mau vu dong xuan. Do thoi tiét
thuan loi khi ldy nudc d6 ai, mot sé ngdy c6 ning
am nén ba con nong dan chu dong lam dét va
gieo cdy lta. Tinh dén cudi thang, cac tinh phia
Bic gieo cay lta dong xuan dat 56,1 nghin ha,
béng 60,5%.

Céac tinh mién Nam: Tinh trang kho han &
nhiéu khu vuc da giam dang ké tuy nhién mot s6
khu vuc trong ca thang khong mua hoac lugng
mua khong dang ké, dic biét 1a khu vuc Tay
Nguyén: Pleiku, Ayunpa, Buon Mé Thuot... da
gay nhitng trd ngai 16n cho san xuét lua vu dong
xuan.

Hién nay, nhiéu dia phwong ¢ ving dong
bang Nam B6 di dut diém xubng gidng lua dong
xuan. Pén cudi thang 1, dién tich xudng gidng
lua dong xuan cac tinh phia nam dat 1805,6
nghin ha, bang 96,8%. Hién nay, lta dong xuan
cac vung chi yéu trong giai doan dé nhanh dén
lam dong, khong bi anh hudng nhiéu boi sau
bénh. Hon 73,2 nghin ha lta dong xuan vung
Pong bang song Ciru Long (PBSCL) da cho thu
hoach, giam 43,7% so cung ky do anh hudng cua
nudce 1 1én cao va rat cham nén xubng giéng tré.

2. Doi v6i cac loai rau mau va cdy cong
nghiép

TAP CHI KHI TUQNG THUY VAN

Cung voi viée gieo ciy lua dong xudn, tinh
dén cudi thang 1, cac dia phuong trén ca nudc
dd gieo trong duoc 241,9 nghin ha cdy mau
lwong thuc cac loai, trong d6 chu yéu 1a cay vu
dong, bang 79,4% cung ky. Cac cay trong chinh
gom co: ngd dat 147,8 nghin ha, bang 84,6%;
khoai lang 33,2 nghin ha, bang 74,7% clng ky
nam trude. Cac cay cong nghiép ngin ngay dién
tich dat 269,1 ngan ha, bang 98,6% ciing ky nim
trudc, trong do: cay dau twong dat 8 nghin ha,
bang 44,1%; cdy lac dat 24 nghin ha, bang
95,5%. Téng dién tich rau dau cac loai 326,8
nghin ha, bang 104,3%. Dién tich gieo trong mot
s loai cay trong vu déng chu yéu nhu ngd, khoai
lang, dau twong giam do chi phi san xudt cao,
hiéu qué kinh té thap nén khong hap dan ba con
néng dan dau tu san xuat, nhidu dién tich dat dé
tréng.Hién nay thoi tiét 4m, tuong dbi thuan loi
cho hoa mau phat trién nén kha ning ning sut
cdy trong vu dong dat kha so vu déng 2017.

Ché 16n nay chdi & Mdc Chau, sinh truong
kém trén nén dat am trung binh. Ché 16n & Phu
Ho6 va Ba Vi nging sinh truong, dat am va am
trung binh.

O Trung bo lac dang trong giai doan moc
mam, tinh trang sinh trudng trung binh

O Tay Nguyén va Xuén Loc Ca phé dang no
hoa, dit 4m trung binh; sinh truong tét & Tay
Nguyén, trang thai sinh trudng trung binh &
Xuan Loc.

3. Tinh hinh sau bénh

Theo Cuc Bao vé thuc vat, trong thang 1 di¢n
tich la bi nhiém bénh do sinh vat gay hai nhu:
Réy nau, rdy lung tring, vang lin, lin xoan 14,
bénh bac 14, khé van... c6 ddu hiéu tang so voi
cung ky nam trude. Dién tich lta bi sinh vat gay
hai nhu dao 6n ¢b bong, dao 6n 14, sau cubn 14
nho, sau nin giam so véi cung ky. Phan 16n cac
loai dich bénh nay tap trung cha yéu ¢ cac tinh
phia Nam.

Dién tich laa bj nhiém dich hai nhu sau:

- Rdy nau - ray lung tring: Dién tich nhiém
31.847 ha, nang 3.433 ha. Tap trung chu yéu tai
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cac tinh phia Nam.

- Bénh VL-LXL: Dién tich nhiém 469,2 ha,
nhidm ning 54,4 ha. Phan b tai cac tinh Long
An, Pdng Thap, Bac Liéu va Hau Giang.

- Bénh dao 6n cb bong: Dién tich nhidm
6.164 ha. Tép trung tai cac tinh phia Nam.

- Bénh dao 6n 14: Dién tich nhiém 15.114 ha,
nang 20 ha. Tap trung tai cac tinh phia Nam.

- Bénh bac 14: Dién tich nhiém 15.823 ha,
nang 207 ha. Tap trung tai cac tinh phia Nam.

- Bénh den 1ép hat: Dién tich nhiém 11.219
ha, nang 53 ha. Tap trung tai cac tinh phia Nam..

- Bénh khé van: Dién tich nhiém 3.844 ha tai
cac tinh phia Nam.

- Sau cudn 14 nho: Dién tich nhiém 3.502 ha
tai cac tinh phia Nam.

- Chuot: Dién tich hai 4.687 ha, nang 05 ha
tai cac tinh phia Nam.

- Oc buou vang: Dién tich nhiém 6.353 ha,
nang 75 ha. Tap trung tai cac tinh phia Nam. 16

Ngoai ra con c6 cac dbi twong sinh vat giy
hai khac: nhén gi¢ (727 ha), bo tri (2.193 ha), sau
duc than (376 ha), bo xit dai (187 ha), vang 14
sinh 1y (530 ha)...

TINH HINH THUY VAN
1. Bic B)

Ngudn nuéce cac séng sudi thugng ngudn phd
bién 16n hon so véi TBNN: trén song Lo tai
Tuyén Quang thap hon 36%; lugng dong chay
trén song Pa dén ho Son La 16n hon 36%, dén ho
Hoa Binh 16n hon 50%. Dong chay ha du trén
song Hong tai Ha Noi 16n hon 14% va 16n hon
cung ky ndm 2017; riéng song Thao tai Yén Bai
nho hon 14%.

Muc nudc ha luu song H6ng tai Ha NO1 tur
ngay 16-19/1 tang nhanh va dao dong ¢ murc 2,1
m - 2,3 m, cao nhat dat mic 2,30 m do cac hod
thuy dién tang cuong phat dién, dam bao phuc
vu d6 ai dot 1 vu dong xuan 2018. Téng lugong
x4 cua cac hd chura thuy dién trong 2 dot 13 1,48
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ty m>.

Trén song Pa, muc nude cao nhét thang 1 tai
Mudng Lay 1a 214,59 m (19h ngay 14), thap
nhét 14 213,10 m (13h ngay 26), trung binh thang
12 214,00 m; tai Ta Ba muc nudc cao nhat thang
1a 138,23 m (09h ngay 28); thap nhat 1a 111,30
m (22h ngay 31), trung binh thang la 115,21 m.
Luu luong 16n nhét thang dén hd Hoa Binh la
2049 m?/s (19h ngay 03), nho nhit thang 13 40
m?*/s (1h ngay 01), trung binh thang & mirc 893
m?/s, cao hon so vdi TBNN (554 m?/s) cung ky.
Muc nude hdé Hoa Binh lac 19 gio ngay 31/1 1a
111,24 m, cao hon cung ky nam 2017 (108,86
m) la 2,38 m.

Trén song Thao, tai tram Yén Bai, myuc nudc
cao nhit thang 1a 27,52 m (23h ngay 09); thap
nhét 1a 24,98 m (10h ngay 27), trung binh thang
la 25,53 m, cao hon TBNN cung ky (24,58 m)
1a 0,95 m.

Trén song Lo tai Tuyén Quang, muc nudc
cao nhit thang 1 16,53 m (19h ngay 14); thap
nhét 1a 14,55 m (22h ngay 22) thap nhét cting ky
ké tir nim 1956 dén nay, trung binh thang 1a
15,70 m, thap hon TBNN cung ky (16,20 m).

Trén song H6ng tai Ha NoOi, muc nudc cao
nhit thang 13 2,44 m (11h ngay 31), thip nhét 1a
0,68 m (07h ngay 22); trung binh thang la 1,56
m, thip hon TBNN (3,44 m) 14 1,88 m, cao hon
so voi cung ky nam 2016 (1,42 m).

Trén song Thai Binh tai Pha Lai muc nudc
cao nhat thang 13 1,55 m (11h ngay 04), thap
nhit 13 -0,05 m (03h ngay 23); trung binh thang
14 0,72 m, thip hon TBNN ciing ky (0,85 m) la
0,13 m.

2. Trung B va Tay Nguyén

Muec nudc trén phan 16n cac séng & Trung Bo
va khu vuc Tay Nguyén bién doi cham, riéng
trung ha luu cac song tir Thanh Hoa dén Ha
Tinh, Thira Thién Hué va Quang Nam va khu
vuc Tay Nguyén muc nude dao dong theo didu
tiét cia ho chua.

Muyc nudc trén song Ta Trach tai tram
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Thuong Nhat xudng mirc 57,27 m (7h ngay
28/01), thip nhat trong chudi sé liéu quan tric
cung ky.

Luong dong chdy trung binh thang trén cac
song Thanh Hoéa, Ha Tinh, tir Quang Nam dén
Pht Yén, bic Binh Thuédn va béc Tay Nguyén
cao hon TBNN so cung ky tir 10 - 45%); cac song
thudoc Nghé An, Thura Thién Hué, Khanh Hoa,
Ninh Thuan, nam Binh Thuian va béc Tay
Nguyén thip hon TBNN tir 45 - 60% so cung ky.

HO6 thuy loi: Dung tich phan 16n cac ho thuy
loi 16n ¢ Trung Bo va khu vuc Tay Nguyén dat
tir 80 - 90%. Mot s6 hd thude cac tinh tir Thanh
Hoa dén Khanh Hoa, Binh Thuan va khu vuc
Tay Nguyén dang day nudc va x4 tran.

HO thuy dién: Muc nudc cac hd thuy dién
Trung Bo va khu vuc Tay Nguyén thip hon muc
nudc dang binh thuong (MNDBT) tir 0,5 - 1,4
m; mot s6 hd th'?ip hon MNDBT tir 1,5 - 3 m nhu

TINH HINH KHi TUQNG THUY VAN

Hua Na, Trung Son, Ban V¢, Binh bién, laly,
Dai Ninh, Pong Nai 3, Thac Mo, Ham Thuén.
Mot s6 hd & mic xap xi MNDBT nhu Séng
Hinh, Vinh Son B, Ba Ha.

3. Nam B}

Trong nhitng ngay dau thang muc nudc song
Ctu Long, song Sai Gon chiu anh hudng cua 1
dot triéu cuong manh. Muc nudc cao nhat thang
xudt hién vao ngay 04 - 06/01, trén song Tién tai
tram Tan Chau 1,93 m cao hon TBNN 0,19 m,
tai tram MY Tho 1,69 m (trén BD3 0,09 m); trén
song Hau tai Chau Pdc 1,97 m cao hon TBNN
0,24 m, cac tram chinh khac ha luu song Ciu
Long & mac BD1-BD2; trén song Sai Gon tai
tram Phua An 1,61 m (trén BP3 0,11 m).

Muc nuée song Dong Nai tai Ta Lai dao
dong nho vao nira dau thang, sau d6 bién doi
cham, muc nudc cao nhét thang tai Ta Lai la
110,75 m (ngay 10/01).
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