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LOI CAM ON

Ludn van “Ung dung md hinh MIKE 11 phuc vu dw bdo lii hé thong sdng
DPdy - Hoang Long” da dwoc hoan thanh, loi dau tién, ti xin bay té 10ng cdm on
chdn thanh dén cé&c thay ¢é hwéng dan PGS.TS. Tran Ngoc Anh, 7S. Bang Thanh
Mai va ThS. Nguyén Kim Ngoc Anh. T6i xin cdm on cdc thay cd va can bg trong
khoa Khi twong Thuy van va Hai duong hoc va Bé mén Thuy van va Tai nguyén
nuéc da tan tinh giang day kién thize, gitip dé, tao diéu kién vé thoi gian, co so vt
chdt trong suét thoi gian hoc tdp tai nha trwong. Toi xin chan thanh cdm on lanh
dao Pai Khi twong Thuiy véin khu vuc dong bang Bdac B noi téi dang cong tdc da
tao diéu kién vé mat thoi gian, cdc dong nghiép tai Pai Khi twong Thuiy van tinh Ha
Nam dé chia sé cong viéc dé ban than cé diéu kién hoan thanh khoa hoc. Cudi
cung, tdi Xin gii loi cam on chdn thanh dén gia dinh, ban bé, nhitng nguwoi ludbn bén
canh tao moi diéu kién tét nhat va dong vién givip do trong suot qua trinh hoc tdp.

Do thoi gian va kinh nghiém nghién citu chwa nhiéu nén lugn van khéng
tranh khdi nhitng thiéu sét, vi vdy toi rat mong nhdn dwoc nhing y kién déng gép
quy bau cia quy thay cd va cac dong nghiép dé ludn vin dwoc hoan thién hon va

tién t6i ing dung dwoc vao thyec tien.

Hoc vién

Tong Ngoc Cong
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MO PAU
1. Tinh cép thiét cia dé tai luan vin

Dudi tac dong cua bién doi khi hau toan cau, thién tai va cac hién tuong thoi
tiét cuc doan ngay cang trd nén khoé luong ca vé tan suat 1an mic d6 phé hoai, trong
d6 1 lut lubn 1a mot trong nhitng méi nguy co kho luong nhat de doa doi séng cua
ngudi dan va su phat trién kinh té x hoi. Dy bao li luon 1a mét van dé quan trong
va can thiét d6i vai cong tac phong chdng thién tai va ang pho véi bién d6i khi hau.
Lii lut & mién Béac noi chung va ¢ luu vuc song Pay, song Hoang Long noi riéng
lubn c6 dién bién phirc tap, kho ludng doi hoi cong tac du bao ngay cang phai duoc
chu trong hon.

Hién nay, bai Khi twong Thuy van (KTTV) tinh Ha Nam va Pai Khi tugng
Thuy van tinh Ninh Binh dang thuc hién c6ng tac du bao 1a trén luu vuc song Pay
va song Hoang Long, d6i vai du béo lil trén song Pay tai Pha Ly chu yéu 1a du bao
theo phuong phap thong ké va theo xu thé hau nhu chua duoc &p dung cong nghé
du bdo méi nén cac phuong an dy bao hién tai chi 4p dung dugc khi dién bién muc
nude lii theo xu thé 1&8n déu hoic xudng déu, két qua ciia phuong an khong thé hién
duogc tinh dot bién khi c6 t6 hop cua cac yéu td thoi tiét thuy vin bat thudng tac
dong t6i dong chay lii. Poi voi dy bao lil trén song Hoang Long, dé tang thoi gian
du kién va tang tinh phuc vu trong cdng tac phong chdng thién tai, gép phan thuc
hién theo phan cap du bao (quyét dinh sé 392/QP-KTTVQG ngay 28/9/2017 cua
Trung tam KTTV quédc gia nay 12 Tong cuc KTTV) nén ngoai diém du bao nhu tai
Bén Bé can tién hanh xay dung thém phuong an du bido muc nude lii trén song
Hoang Long tai Gian Khau.

Nhu vay van dé cap thiét l1a can tng dung cac mé hinh cong nghé dy bao méi
trong cong tac du bao nghiép vu dé nang cao chat lugng dy bao, nang cao thoi gian
du kién trén luu vuc song Pay va xay dung thém phuong an dy bdo mai trén song
Hoang Long tai Gian Khau véi muc tiéu san pham du bao phai c6 do chinh xéc cao,
nhanh chéng, kip thoi va thuan tién nham tham muu, giup cho céc cdp lanh dao va
cac co quan ban nganh lién quan cting nhu nhan dan cha dong ing phé khi c6 mua

1ii xay ra dé han ché thiét hai dén muc thip nhat. Vi thé dé tai “Ung dung mé hinh



MIKE11 phuc vu duw bao lii hé théng séng Pay - Hoang Long” da duoc lya chon
dé thuc hién. Két qua nghién ctu sé 1a co s¢ khoa hoc, 12 tai liéu tham khao quan
trong cho cac du béo vién, tir d6 c6 thé xay dung phuong an du bao dé ap dung vao
du béo nghiép vu, gop phan vao cong tac phong chdng giam nhe thién tai tai dia
phuong.

2. Muc tiéu cia luan van

Ung dung mo hinh MIKE 11 mé phéng dong chay lii trén luu vuc song Day,
Iwu vyc séng Hoang Long nham phuc vu xay dung phuong 4n du bao muc nudc li
tai Phu Ly va Gian Khau véi thoi gian duy kién 12-24 gio.

3. Phwong phap nghién ctru

- Phuong phap ké thira: Tham khao va ké thira két luan, két qua c6 lién quan
ciia mot sé nghién ctru trude day cua cac tac gia, co quan, to chirc khac. Nhing tai
licu va két qua nay 1a dac biét quan trong trong viéc dinh huéng, phan tich va danh
gié trong qué trinh nghién ctu.

- Phuong phéap thu thap s6 liéu: Thu thap va téng hop céc tai liéu hién cd lién
quan nhu diéu kién khi hau tu nhién, kinh té - xa hoi, sé liéu quan tric khi twong
thuy van tai cac tram trén luu vuc nghién cau, s6 liéu mat cit ngang trén hé thong
song Day va song Hoang Long...

- Phuong phap mé hinh héa: Ung dung mé hinh MIKE11 trong md phéng
dong chay la.

4. Péi twong va pham vi nghién ciu

- Péi tuong: DONg chay 1i trén hé thong song Pdy, song Hoang Long

- Pham vi nghién ctru: Luu vuc song Day-Hoang Long
5. Cau truc luan vin

Chuong I: Gigi thidu chung vé du bao 1 va khu vyc nghién ciu

Chuong II: Gigi thiéu moé hinh MIKE11

Chuong III: Ung dung mé hinh MIKE11 phuc vu du bao 1i hé théng song
bay - Hoang Long.



CHUONG 1: GIOI THIEU CHUNG VE DU BAO LU VA KHU VUC
NGHIEN CUU
1.1. Giéi thiéu chung vé du bao li
1.1.1. M4t sé nghién cieu md phéng va du bdo lii trén thé gidi [5]

Trén thé gioi viéc nghién cau, 4p dung cac md hinh thuay vin, thuy luc cho
cac muc dich trén da duoc st dung kha phé bién; nhiéu mé hinh da dugc xay dung
va 4p dung cho du bao hd chta, du bao li cho hé théng séng, cho cong tac qui
hoach phong 1i. Mot s6 mé hinh di duoc ung dung thuc té trong céng tac mé phong
va du b4o dong chay cho cac luu vuc song c6 thé duoc liét ké ra nhu sau:

Vién Thay luc Pan Mach (Danish Hydraulics Institute, DHI) xay dung phan
mém dy bao lil bao gdm: M6 hinh NAM tinh toan va du bao dong chay tir mua; Mo
hinh MIKE11 tinh toan thuy luc, du bdo dong chay trong séng va canh bao ngap
lyt. Phan mém nay da dwoc ap dung rat rong rai va rat thanh céng o nhiéu nude trén
thé gigi. Trong khu vuc Chau A, mé hinh da duoc &p dung dé du bao i luu vuc
sdng Mun-Chi va Songkhla ¢ Thai Lan, Iuu vuc séng ¢ Bangladesh, va Indonesia.

Wallingford két hop véi Hacrow da xay dung phan mém ISIS cho tinh toan
du bao 1ii va ngap lut. Phan mém bao gém cac moédun: M6 hinh dudng don vi tinh
toan va du bdo dong chay tir mura; mo hinh ISIS tinh toan thuy luc, dy bao dong
chay trong séng va canh bdo ngap lut. Phan mém nay da dwoc ap dung khé rong rai
& nhiéu nudc trén thé gioi, da dugc &p dung cho séng Mé Kong trong chuong trinh
str dung nude do uy hoi Mé Kéng Quéc té cha tri thuc hién. O Viét Nam, md hinh
ISIS con duoc sir dung dé tinh toan trong du 4n phan 1i va phat trién thay loi luu
vuc song Pay do Ha Lan tai trg.

Trung tdm khu vuc START Pong Nam 4 (Southeast Asia START Regional
Center) di xdy dung "Hé thdng du bao i thoi gian thuc cho luu vuc séng Mé
Kong". Hé théng nay dugc xay dung dya trén mé hinh thay vin khu vuc cé théng
s6 phan b, tinh todn dong chay tir mwa. Hé théng du bao dugc phan thanh 3 phan:
thu nhan sé liéu tir vé tinh va cac tram tu dong, du béo thuy vin va du bdo ngap lut.
Thoi gian du kién du béo 1a 1 hoic 2 ngay. Trung tam k§ thuat thay vin (M¥) da
xay dung bo md hinh HEC-1 dé tinh toan thay vin, trong d6 ¢6 HEC-1F 1a chuong



trinh du bao i tir mua va dién toan 1d trong song. M6 hinh da duoc 4p dung rat
rong rai trén thé gisi, & Chau A, mé hinh da dugc 4p dung & Indonesia, Théi Lan.
Mo hinh ciing di duoc &p dung dé tinh toan 1t hé thong sdng Thu Bon & Viét Nam.
Gan ddy, mo hinh dwoc cai tién va phat trién thanh HMS c¢6 giao dién d6 hoa thuan
loi cho nguoi st dung.

Trong mét nghién ctiru vé hé théng du bao lii cho song Maritsa va Tundzha,
Roelevink va cong su da két hop sir dung mo dun mua - dong chay MIKE11-NAM
va mo dun thuy luc MIKE11-HD dé tién hanh du bao. Cac md hinh nay di duoc
hiéu chinh st dung sb liéu cac tran 1i nim 2005 va 2006. Két qua tir hai md hinh
nay duoc két hop str dung véi phan mém FloodWatch dé két xuat ra muc nuéc dy
bdo va cac canh béo tai cac diém xac dinh. Két qua cho thay rang, sb liéu dau vao
quyét dinh d6 lon cuaa thoi gian du kién. Két qua s& chinh xac hon néu thoi gian du
kién ngan va nguoc lai. Trong nghién ctiru nay ciing di str dung chirc nang cap nhat
muc nudce va luu lugng tinh toan theo muc nude va luu luwong thuc do tai cac vi tri
bién dau vao.

1.1.2. Mgt sé nghién cieu due bdo i 6 Vigt Nam

Mot sé md hinh thay lre di duoc 4p dung c6 hiéu qua dé dién toan dong
chay trong hé thong séng va ving ngap lut & nude ta. M6 hinh SOGREAH da duoc
ap dung thanh céng trong cbng tac khai thac, tinh todn dong chay tran trong hé
thong kénh rach va céc 6 triing; M6 hinh MASTER MODEL tng dung trong nghién
cau qui hoach cho vung ha luu séng Ciru Long vao nam 1988; M6 hinh MEKSAL
dugc xay dung vao nim 1974 dé tinh todn sy phan bé dong chay mua can va xam
nhap man trong vung ha luu cac song; M6 hinh VRSAP da dugc ap dung cho viéc
tinh toan dong chay 1i va dong chay mia can cho ving dong bang; Mé hinh SAL va
mo hinh KOD da c6 nhiing dong gép déng ké trong viéc tinh toan i va xam nhap
man dong bang ctra sdng; M6 hinh DHM da duoc &p dung thanh cong trong tinh
toan nguy co ngap lut ha luu lvu vuc Thu Bon - Vii Gia, va nghién ctu thiy luc ha

luu song Hong trong truong hop gia sir v& dap Hoa Binh, Son La v.v. [5].



Trong nhitng nim gan day, mot trong nhitng mé hinh duoc wng dung nhiéu
trong cong tac dy bao 1i ¢ Viét Nam 1a md hinh MIKE11, c6 thé ké dén mét sb
nghién ciru duoc ap dung nhu:

- Bui Van Chanh va Tran Ngoc Anh trong nghién cizu vé: Tich hop bg mo
hinh d bao thuy véin Leu vec séng Tra Khic [1]. Nguyén ctru da sir dung kiéu tich
hop két ndi dé tich hop mo hinh MARINE, MIKE 11 va cong cu triéu cia MIKE
21. Trong d6 mé hinh MARINE tinh toan dong chay trén suon doc Iuu vie lam dau
vao bién trén va gia nhap khu gitra cho mé hinh MIKE 11, MIKE 21 Toolbox tinh
toan muc nudc triéu cho bién dudi caa md hinh MIKE 11, cudi cung sir dung mo
hinh MIKE 11 d dién toan dong chay trong sdng va du b4o muc nudc tai tram thuy
van Giang Son va Tra Khuc.

- Pé tai cap B9, naim 2011 “Xdy dieng c6ng nghé tinh toan duw béo i lon hé
thong sdng Hong — Thdi Binh” do PGS. TS. Tran Thuc (Vién Khoa hoc Khi tuong
Thuy van va Méi truong) lam cha nhiém [7]. Ba xay dung cong nghé hoan chinh
cho tinh toan du bao 1ii tic nghiép cho toan hé thong sdéng Hong - Thai Binh trong
d6 mé hinh MIKE 11 duoc nghién ctu 4p dung dé tinh toan du béo 1i 16n cho hé
thdng séng Hong-Théi Binh véi 25 song chinh va chia thanh 52 nhanh séng bao
gom 792 mit cat.

- Nghién cutu ing dung mé hinh MIKE tung budc hoan thign cong nghé du
bdo lii séng Hong — Thai Binh [5] cua Piang Thi Lan Phuong, da giai quyét dugc
nhitng van dé ton tai trude day trong cong tac du bao li song Hong — Thai Binh nhu
dong chay khu gitra tinh toan c6 d6 chinh xac chua cao, mang tinh chua duoc cap
nhat thém céc hd thay dién méi xay, dir liéu mat cat sdng tir cac hd chira nguoc 18n
thuong luu khong co. Ngoai ra nghién ctru da hiéu chinh va kiém dinh tham sé mo
hinh thuy van, thuy lyc bang phuong phap do tim tham sb theo hai truong hop la
khéng phan cip va phan cip muc nudc, dong thoi nghién ciru da két néi mé hinh
thay luc trong séng va moé hinh truyén triéu. Tir d6 tién hanh du bao thir nghiém
cho mua 1i ndm 2012 tai c4c vi tri du bao hang nam, két qua cho thady mirc dam bao
du bao déu dat trén 80%.



Nhu vay, viéc st dung mo hinh MIKE11 dé du bao 1 tuy c6 mét s6 kho
khan va han ché nhat dinh nhung da duoc wng dung kha rong réi, linh hoat, c6 do
chinh xé&c chap nhan dugc khi két hop vai viéc du bao mua c6 chat luong tdt, vi thé
cd thé duoc st dung cho viéc xay dung cac phuong an du bao ¢ cac hé théng song
c6 mang ludi phuc tap.

1.1.3. Gidi thiéu vé dur bzo 1ii tai Pai KTTV tinh Ha Nam, Dai KTTV tinh Ninh Binh.
1.1.3.1. Chite nang, nhiém vu, quyén han va co cdu té chirc

Tai Quyét dinh s6 246/QD-TCKTTV ngay 22/5/2018 cua Tong cuc KTTV
Quy dinh chirc nang, nhiém vu, quyén han va co cau t6 chic cia Pai KTTV tinh Ha
Nam va Quyét dinh s 241/QD-TCKTTV ngay 22/5/2018 cua Tong cuc KTTV Quy
dinh chirc nang nhiém vy, quyén han va co cau té chic cia Pai KTTV tinh Ninh
Binh. Theo d6, bai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh la don vi truc
thuoc Pai KTTV khu vuc dong bang Bic Bo, Tong cuc KTTV thuc hién chiic ning
quan tric, diéu tra, khao sat KTTV, méi trudng va quan tric dinh vi sét; du béo,
canh bdo KTTV thong tin dir liéu KTTV trong pham vi tinh, thuc hién cac hoat
dong KTTV theo quy dinh cua phap luat.

V& nhiém vu: Trong rat nhiéu cac nhiém vu duoc Tong cuc KTTV giao cho
Dai KTTV tinh Ha Nam va Bai KTTV tinh Ninh Binh thi mot trong nhirng nhiém
vu quan trong do la cdng tac du bao, canh bao KTTV.

Theo phan cip trach nhiém ban hanh ban tin du bao, canh bao hién tuong
KTTV nguy hiém tai quyét dinh s6 392/QD-KTTVQG ngay 28/9/2017 cua Trung
tam KTTV qudc gia (nay 1a Tong cuc KTTV) Quy dinh vé phan cap trach nhiém
ban hanh ban tin di bao, canh bao hién twong KTTV nguy hiém ddi véi cac don vi
trong hé thdng du bao, canh bdo KTTV québc gia thuoc pham vi quan ly cua Trung
tam KTTV quéc gia. Pai KTTV tinh Ha Nam c¢6 trach nhiém du bao lii trén song
D4y tai tram thiry van Phu Ly, séng Hong tai tram Hung Yén. Dai KTTV tinh Ninh
Binh c6 trach nhiém dy bao li trén sdng Hoang Long tai tram Bén Bé, Gian Khau;
trén séong DAy tai tram Ninh Binh, Nhu Tan. Theo Quy dinh sé 46/2014/Qb-TTg
ngay 15/8/2014 cua Thu tuéng Chinh phi Quy dinh vé du bdo, canh bao va truyén
tin thién tai; cac song do cac Pai KTTV khu vuc va cac Pai KTTV tinh thdng bao



18, ddi véi séng Hoang Long du béo tai tram Bén Dé, song Day du béo tai tram
Ninh Binh. Nhu vay theo phan cap trach nhiém ban hanh ban tin du bao, canh bao
hién twong KTTV nguy hiém, vi tri dyu bao 1ii trén song Hoang Long tai Gian Khau,
trén song D4y tai Nhu Tan 1a hodn todn méi ddi véi Bai KTTV tinh Ninh Binh.
1.1.3.2. Hién trang cbng tac du bao tai Pai KTTV tinh Ha Nam, DPai KTTV tinh
Ninh Binh.

Hién nay, Pai KTTV tinh Ha Nam va Pai KTTV tinh Ninh Binh dang su
dung nhiéu phuong an du béo lii khac nhau cho luu vuc song Pay va song Hoang
Long, mét s6 phuong an dwoc st dung phd bién 1a:

Pai KTTYV tinh Ha Nam:

+ Dy bao muc nudc lii trén séng Py tai Phu Ly theo phuong phép xu thé:
Dy bao muc nuée i trén co s xu thé muc nuée 1t dang 1én hodc dang xubng, tir
dé xay dung phuong trinh twong quan bién dd myc nudc véi cac khoang thoi gian

6,12, 18, ... 48 gio.

Phuong trinh tuong quan Hé s6 twong quan Muirc dam bao P (%)
AH12 = 1.52*¥*AH6 + 6.36 0.89 85
AH18 = 1.26¥AH12 + 5.02 0.93 85

AH24 = 1.2*AH18 +2.95 0.95 79

AH30 =1.19*AH24 - 0.8 0.96 85

AH36 = 1.17*AH30 - 3.06 0.97 85

AH42 = 1.14*¥*AH36 - 5.03 0.98 72

AH48 = 1.16¥AH42 - 6.27 0.99 62

Trong do: AH6, AH12... AH48 1a bién d6 muc nudc tram thuy van Phu Ly
thoi doan tuong ung 6, 12...48 gio.
+ Phuong an du bao nudc rat trén song Day tai tram thuy van Phu Ly
Hiio4 = H*0.93 — 1.41

Trong do6:

Hirz4 18 muce nude du béo vai thoi gian du kién 24 gio.

H, 12 muc nudc tai thoi diém du béo.
Mtuc dam bao P = 81%.




+ Phuong an canh béo 1i trén song Pay tai Phu Ly:
Phuong an canh bao 1ii tir hinh thé thoi tiét
Phuong an canh bao dinh 1l tor mua:
Phuong trinh dy bdo: Hpaxply = 0.33*Xpqy + 0.63*Hcply + 165.59
Trong do:
Hmaxply 1a muc nudc dinh 1a tai Phu Ly.
Xpgiv1a lvong mua binh quén luu vuc song Day.
Hcply 1a myc nudc chan 1i 1én tai Phu Ly.
Mirc dam bao P = 75%.
Pai KTTYV tinh Ninh Binh:

+ Phuong an: Canh b4do muc nudc dinh I tram Ninh Binh trén song Day.

Phuong an duoc xay dung trén co s¢ xay dung twong quan gitra muc nudc dinh 10

tram Ninh Binh véi mua binh quéan luu vuc va muc nudce chan i 1én.
Phuong trinh dy bdo: Hpab = 0.25*Xpq, + 0.93*Hcnb + 103.98
Trong do:
Hmaxnb 12 muc nuée dinh 1a tai Ninh Binh.
Xpgiv1a lvong mua binh quén luu vuc.
Hcnb 1a muc nuwde chan 1a 1€n tai Ninh Binh.
Mtrc dam bao P = 77%.
+ Phuong an: Du bdo muc nudc 1d tai tram Ninh Binh trén song Day, vai
thoi gian du kién 12 gio.
Phuong trinh: Hnbt12) = 1.13*Xpgiypy + 0.36*Hbt) +0.15*Hhd ;) + 15.81
Trong d6: Hnby12): Muc nuée du béo Ninh Binh thoi diém t +12 (cm)
X: Luong mua binh quan Iuu vuc tai thoi diém t (mm)
Hbt): Muc nudc tram Ba Tha tai thoi diém t (cm)
Hhd+12): Muc nudce tram Hon D4u tai thoi diém t (cm)
Mirc dam bao P = 74,2%



1.1.3.3. Dadnh gid phwong dn dy bao

Qua phan tich hién trang céng tac du bao tai Bai KTTV tinh Ha Nam va Pai
KTTV tinh Ninh Binh c6 thé nhan thiy cac wu diém va nhugc diém cia cac phuong
an du bao dang duoc ap dung nhu sau:

Uu diém:

+ Cac phuong phap du bao li dang ap dung tuwong ddi don gian, d& sir dung
trong du bdo nghiép vu.

+ Céc két qua phuong an du béo la kénh tham khao hitu hiéu cho cac dy bao
vién tai Bai KTTV tinh Ha Nam va Pai KTTV tinh Ninh Binh.

Nhuege diém:

+ Céc phuong an du bdo 1 hién tai trong dy bao tdc nghi¢p con mang tinh
thu cong, thong ké, xu thé; két qua ciia phuwong an khong thé hién duoc tinh dot bién
khi to hop cia cac yéu to thoi tiét thuy vin bat thuong tac dong téi dong chay I

+ Do chinh xac khong cao khi anh huéng t6 hop 1i va triéu manh, thoi gian
du bao ngan khi dong chay c6 tinh dot bién, khong theo xu thé.

+ Két qua dy bao phu thudc nhiéu vao kinh nghi¢m va chu quan cua dy bao
vién.

C6 thé nhan thay phan 16n nhitng cong cu ki thuat duoc ap dung déu dudi
dang st dung biéu d6, thong ké, twong tu, hdi qui, hdu nhu chua ap dung mé hinh
hoac cdng nghé mai trong nghiép vu canh bao, du bao i, ngap lut cho séng Bay va
sdng Hoang Long. Cac cbng cu va ky thuat phuc vu canh bao, du bao li da duoc
xay dung tir lau nén méi chi dam bao cac yéu cau cu thé trong thuc hién nhiém vu
chinh tri caa Pai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh, két qua caa
phuong 4n 1 co s¢ dé dy bao vién tham khao dua ra tri s6 du béo. Tuy vay mic do
dam bao cua cac phuong 4n méi chi dat dugc muc tiéu nhat dinh trong dy bao do
chua ap dung c6ng nghé méi trong du bao nghiép vu. Bai toan dit ra 1a can phai
nghién cau &p dung c6ng nghé mai trong du bao nghiép vu tai Bai KTTV tinh Ha
Nam va Ninh Binh dé nang cao chit luong du béo, nang thoi gian du kién dé dap

g duoc nhu cau ngay cang cao trong cong tac du bao phuc vu dia phuong.



1.2. Gi6i thiéu chung vé khu vyre nghién ctru
1.2.1. Pic diém dja ly tw nhién
1.2.1.1. Vitridialy
Luu vuc song Py nam & hitu ngan séng Hong trong pham vi:
+ Tur 20° dén 21°20' vi d¢ Bic
+ Tur 105° dén 106°30' kinh d6 Déng.

Véi tdng dién tich tu nhién 1a 7665 km? (bao gom ca dién tich luu vuc song
Nhug¢). Gidi han cta Ivu vuc nhu sau:

- Phia Bic va Pong Bic duoc bao bai dé song Hong tir ngd ba Trung Ha téi
ctra Ba Lat vai tong chiéu dai khoang 242 km.

- Phia Tay Bic giap song Da tir Ngoi Lét téi Trung Ha véi chiéu dai khoang
33 km.

- Phia Tay va Tay Nam la duong phan luu gitta Iuu vuc séng Hong va luu
vuc sdng M bai ddy nai Ba Vi, Ctuc Phuong - Tam Diép, két thic tai ndi Mai An
Tiém (noi c6 séng Tong gap song Cau Hoi) va tiép theo la séng Can dai 10 km roi
db ra bién tai cira Can.

Phia Dong va Dong Nam 1a bién Pong cé chiéu dai khoang 95 km tir cira Ba
Lat tGi cira Can.

Trong d6 séng Pay 1a dong sdng chinh cta lwu vuc, bat ngudn tir song Hong
thong qua hé thong phan chira 1ii Van Céc thudc huyén Phic Tho chay qua cac tinh
Ha Noi, Ha Nam, Ninh Binh va Nam Dinh trudc khi d6 ra bién Pong tai cra Day.
Soéng Pay c6 chiéu dai khoang 250 km [3] (Hinh 1).

Song Hoang Long la mét phu luu ctia song Pay véi dién tich luu vuc khoang
1515km?. Luu vuc sdng Hoang Long c6 vi tri dia 1y nhu sau:

+ Tur 20°17' dén 20°45' vi d6 Bic
+ Tir 105°54' @én 105%95' kinh d6 Déng
Phia Bac giap luu vuc song Da, phia Pong giap ha luu séng Pay, phia Nam

va Tay giap luu vuc séng Ma.
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Séng Hoang Long 13 hop luu cua song Boi, song Pap va song Lang bét
ngudn tir ving rimg ndi tinh Hoa Binh d6 vé va hop luu tai Kénh Ga rdi d6 vao
song Pay tai Gian Khau.

Luu vuc song Hoang Long thudc dia gidi cua 2 tinh Hoa Binh va Ninh Binh.
Trong d6 phan dién tich thudc tinh Hoa Binh khoang 1.000 km? (chiém 66% dién
tich toan luu vuc), ph?m con lai khoang 515 km? thudc dia phan tinh Ninh Binh.
Song Hoang Long chay qua dia phan cac huyén Nho Quan, Gia Vién, Hoa Lu.

Ngoai phu luu 12 song Hoang Long, luu vyuc song Pay con ¢6 nhiéu cac séng
nho la phu luu chinh nhu: Séng Nhué, séng Bui (Hoa Binh, Ha N6i); séng Thanh

Ha (My buc); sdng Van, sdng Sit, song Pao (Nam Dinh)...

R
\ VINH PHUC

PHUTHOQ

HUNG YEN

A\

AAAAA

HA NAM Tén tinh i
PHO XUYEN Tén huyén TR j
Busng Lam Tén xa, phusng, thi trén ! e \

cyes Ranh gidi finh | T e SEENGE
- = —— Ranh giéi huyén lQ' 3 TR o ,/“"“"‘,

— - —— |Ranh g6l luu vige & %, TN

—f————f— Dudng s&t 04‘ e T

—  Dudng bd ( w..m,{ At

Séng ngoi
TV LE 1:450.000
TR o e T

Hinh 1: So' dd lwu vuc hé thong séng Pay-Hoang Long [4]
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1.2.1.2. Bia hinh dia mao

a. P6i voi lru vue sdng Pay: Xét vé mit cdu trac ngang di tir Tay sang
Dong co thé chia dia hinh khu vic nghién ciru thanh ving chinh nhu sau:

Ving déi ni

Dia hinh nai phan bé & phia Tay va Tay Nam va chiém khoang 30% dién
tich, c6 hudng thip dan tir Déng Bic xudng Tay Nam ra bién va thap dan tir Tay
sang Dong. Phan 16n 1a cac ddy nui thip co do cao trung binh 400 - 600m duoc
cAu tao bdi cac da tram tich luc nguyén, cacbonat; chi mot vai khdi nti ¢6 dd cao
trén 1000m dugc cdu tao boi da tram tich phun trao nhu khédi nai Ba Vi ¢ dinh
cao 1296m, khéi nai Vién Nam c6 dinh cao 1031m va cau tao boi da xam nhap
granit nhu khéi nai D6i Thoi (Kim Béi - Hoa Binh) ¢6 dinh cao 1198m.

Pia hinh ddi dugc tach ra voi dia hinh ndi va dong bang boi do chénh cao
<100m, do phan cit sau tir 15 - 100m. Trong pham vi luu vuc song Pay, dia hinh
d6i chi chiém khoang 10% dién tich c6 d¢ cao phan 16n dudi 200m.

Ving ddng bing

Dién tich ving dong bang chiém khoang 60% lanh tho, dia hinh kha bang
phang c6 do cao <20m va thip dan tir Tay sang Pong, tir TAy Bic xudng Pong
Nam. Bé mat déng béng lai bi chia cét boi hé théng song va kénh muong chéng
chit. C6 thé chia ddng bang thanh 4 khu vuc c6 dic diém khac nhau: Ving dong
bang phia Bic, Ving dong bang trung tim, Ving dong bang phia Nam, Vung dong
bang thung ling.

Bé mit luu vuc ¢6 hudng dbc thay doi, dau ngudn hé théng song hudng Béc
- Nam; trung va ha ngudn hudng Tay Béc - Dong Nam.

Thuong luu hé théng song udn khuc, quanh co, hep va dbc, nhiéu thac
ghénh, nuéc chay xiét, 1a nguy co tao nén cac hién tuong x6i 16, 1ii quét... Trung
luru va ha luu long song dugc mo rong, dong song chay chdm, kha nang thoat nude
kém dan dén tinh trang ngap 1& mdi khi xuat hién mua 16n.

Dia hinh khu vuc nghién ctru cha yéu 1a ving dong bang nho phu sa boi
dap, d6 cao dia hinh giam dan theo huéng tir Bic xuéng Nam, tir Tay sang Dong
v6i d6 cao trung binh tir +5 dén +20m so vi myc nude bién. Phia Ty Bic 1a ving

nui Ba Vi 13 thuong ngudn cua song Tich (mot nhanh cua song Day), phia Pong 1a
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khu vuc ndi thanh thanh phé Ha Noéi, voi mat do dan cu va cac cong trinh day dac,
cling 1a khu vuc thuong xuyén xay ra ngap lut khi mua 16n. Phia Tay Nam la khu
vuc cac huyén Ung Hoa, Phu Xuyén, Thuong Tin day 1 ving triing nhat.

Ngoai dia hinh ddng bang thi khu vic nghién cru cling c6 mot dang dia
hinh 13 dia hinh ddi nai. Phan dién tich dbi ndi phan 16n thudc cac huyén Ba Vi,
Quéc Oai, M¥§ Ptic v61 cac dinh nhu Ba Vi cao 1281m, Gia D€ 707m, Thién Tru
378m... Chuyén tiép dudi chan diy nui cao 1a nhimng dai ddi c6 do cao 200-250m,
r0i thap dan véi d6 cao 25 - 150m & ven ria dong bang. [3]

b. Poi véi luu vire song Hoang Long:

Tur vung nui cao cua tinh Hoa Binh véi cao d6 binh quéan trén 300m, séng
chay theo huéng Tay Bic - Pong Nam. Dén Bén Bé, song c6 xu hudng chay theo
huéng Tay - Pong va nhap vao séng Dy tai Gian Khau. Téi ha luu, cao do binh
quan chi con khoang trén 10m.

Pia hinh luu vuc séng Hoang Long c6 xu thé dbc theo huéng Tay Bac -
Pong Nam, dia hinh khong dong déu, vira xen lan nui cao, ving ban son dia va
d6ng bang. Pia hinh thudng bj chia cit manh bai nhitng diy nui da voi, chinh diéu
nay da phan chia nhirng ving dong bang thanh cac canh dong nho Pic trung dia
hinh luu vuc séng Hoang Long dugc thong ké trong Bang 1 [6].

Bang 1: Pic trung dia hinh lwu vuc séng Hoang Long

TT bac trung Tri s6 bon vi

1 Dién tich luu vuc 1515 km?

2 | Chiéu dai séng chinh 125 km

3 Do rong binh quan luu vuc 15.5 km
Do cao trung binh luu vuc 173 m

4 - Thugng luu Bén Dé Trén 300 m
- Bén Dé - Gian Khau 10 +12 m

5 | Do doc trung binh luu virc 9.6 %00

6 | Mat do lugi song 0.81 Km/km?

7 Ty 1¢ tham phu thyc vat 82.6 %
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1.2.1.3. Pdc diém thé nhuéng

Déi vé6i luu vue song Pay: Do nidm trong ving dong bang chau thd séng
Hong nén dat trong khu vuc chil yéu 1a dat phu sa cua hé théng song Hong va song
Pay bdi dip nén. Mic du duge bao boc bai cac dé song Hong, song Pay song hau
nhu hang nim phan 16n dién tich dat canh tac it nhiéu déu duoc tudi bang nudc
phu sa 1ay tir cac cong ty chay hodc cac tram bom. Qué trinh boi ty, hinh thanh va
phat trién cta cac nhom dat & tung khu vuc khac nhau da tao nén su da dang vé
loai hinh dét trong hé thong. Song nhin chung ching déu 1 loai dat it chua va chua
c6 ham luong mun va cac chit dinh dudng & mirc do trung binh dén nghéo. Nhitng
khu vuc cao ven song Hong, song Pay dat ¢ thanh phan co gidi nhe chu yéu 1a
dat cat hodc pha cat kha chua va nghéo chat dinh dudng. [3]

Péi voi luu vuc song Hoang Long: Tho nhudng trong ving nghién ciu co
thé quy vé cac loai chinh:

- Pat phl sa cac sdng vira va nho & cac khu vyc dong chiém triing, dat thit
nang, chua, man ngay trén 16p mat, dugc phan bd & khu vic Hoang Long, Gia Vién,
dat loai nay co thé trong hai vu lua tét khi hé thong tudi tieu dam bao va ngudn
nuéc ngot doi dao.

- Pt phu sa thude song cii thudc dang cat pha roi rac, dat thit bac mau, soi san,
d4a ong; tang dat canh tac day khoang 0,4 m phu hop véi céc loai cay cong nghiép nhur
che, thudc 14, dau lac c4c loai. DAt ny tap trung ¢ phia Bic thi xa Tam Diép.

- Bat ddi nui thudc loai cat pha thit nhe, da voi bac mau, tang canh tac mong,
nam & ving chan doi it déc, pht hop voi dong mau va cay cong nghiép, phan bb &
Pdng Giao va phia tdy duong 12A.

- Dat cat ven bién cha yéu 1a cat hat min c6 an dat sét va mun hitu co, dat
ngdm nudc man. Pat nay phan bé chi yéu ¢ khu vic Binh Minh huyén Kim Son.
C6 thé thay, do bi chia phdi béi dia hinh nén dic diém thd nhudng ciing bién doi
kh& phic tap, thém vao d6 1a d6 doc va su bién doi nhanh caa dia hinh din dén dat
dai canh tac thuong c6 dién tich nho va thuong khdng mau ma. Dién tich dat canh
tac bién d6i theo cao do dia hinh khé phuc tap va khong dong déu. Chinh nhiing
diéu kién bat loi nay dan dén viéc canh tac gap phai nhitng kho khan nhét dinh va 1a
nguyén nhan chinh kim ham su phat trién kinh té dac biét 1a kinh té néng nghiép.
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Mic du tham pha thuc vat c¢é dién tich 16n (>80%) song chu yéu la céc ving
cay bui séng trén nhitng bd dc cua cac diy nii d4 véi, ring cay lau nim chiém ty
18 thap hon. Do c6 diéu kién tiéu khi hau khu vuc kha pht hop véi diéu kién phat
trién cta cay trong nén tham phu thyc vat kha phong phi va phét trién xanh tét.
Tham phu thyc vat & day thuoc kiéu rimg kin thuong xanh mua am nhiét doi trén
nui da voi. Gan day, do sy chat pha nhiéu nén tham phu thyuc vat c6 xu thé giam gay
anh huong téi sy hinh thanh dong chay trén luu vuc [6].
1.2.1.4. Ddc diém khi hau

Nhin chung Khi hau luu vuc séng Pay va song Hoang Long tiéu biéu cho
ving Béc Bo véi dic diém cua khi hau nhiét d6i gié mua am, ¢ mua hé noéng am,
mua nhiéu va mua déng lanh, mua it.

Sé gio ndng

Ning 12 mot yéu t khi hau c6 quan hé chat ch& véi birc xa mit troi va bi chi
phdi bai lugng may trén khu vuc. Theo sb liéu quan tric tai cac tram trén luu vuc
song Pay va song Hoang Long sd gio nang hang nam dao dong trong khoang tir
1300 dén 1700 gio. Tuy nhién ciing c6 nhitng nam sé gid nang trong nim ting dot
bién nhu nim 1987 tai tram khi twong Ha Nam 1a 1969,1 gio, tai tram khi tuong
Nho Quan la 1962,7 gio; nam 1965 trai tram khi twong Lang la 1870,1 gio; co
nhitng nam sd gid nang rat thip nhu nam 2008 tai tram khi tugng Ha Nam 13 1143,3
gio, nam 1997 tai tram khi twong Nho Quan 1a 1062,6 gid. Sé gio nang céc thang
trong nam trung binh nhiéu nam cua tram khi tugng Lang, Pha Ly, Nho Quan, Ninh
Binh trinh bay trong Bang 2.

Bang 2: So gio nang thang va nidm trung binh nhiéu nim (1961-2010)

bon vi: Gio
Théng 1 2 3 4 5 6 7 8 9 10 11 12 Nam
Lang | 73.4 | 47.8 | 47.0|90.7 | 185.9 | 170.0 | 188.5 | 168.4 | 170.0 | 158.0 | 138.4 | 118.1 | 1556.2
PLh; 71.0 449 | 450|850 | 176.3 | 168.8 | 191.2 | 167.0 | 169.2 | 157.7 | 135.7 | 115.2 | 1525.7
guh; 7451 50.8 |50.7|94.0| 1829 | 169.4 | 187.6 | 159.5 | 167.0 | 157.5 | 136.6 | 118.7 | 1549.2
g\:z: 745 | 46.1|46.4|93.1|194.3|179.0 | 202.2 | 166.7 | 164.1 | 156.0 | 134.5 | 114.6 | 1571.5

Nguon: Pai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh
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Nhiér dé

Nhin chung ché d6 nhiét ¢ luu vuc song Pay va song Hoang Long mang dic
diém chung cua mién Bic, nghia 13 mua hé nhiét d6 cao va mua dong thap, tuy
nhién do dic diém cua dia hinh nén ciing c6 nhitng nét riéng. Bién trinh nhiét 4o
niam theo dang mot dinh. Thang c6 nhiét do trung binh cao nhét 1a thang 7, trong 3
thang mua lanh thi thang c6 nhiét do trung binh thap nhét Ia thang 01. Nhiét do
khong khi cao nhit tuyét déi toi 42,5°C (ngdy 04/6/2017 tai tram khi twong Ha
Dong), thip nhit tuyét dbi chi 1,0°C (ngay 01/02/1976 tai tram khi twong Nho
Quan), trung binh nam dao dong trong khoang 23 - 24°C véi co ché hoan luu gi6 da
tao ra sy phan hoa rd rét theo hai mia: Mua néng tir thang 5 dén 10, mua lanh tur
thang 11 dén 4.

Nhiét do trung binh thang trung binh nhiéu nim cua tram khi teong Lang,
Phu Ly, Nho Quan, Ninh Binh trinh bay trong Bang 3.

Bang 3: Nhiét do khong khi trung binh nhiéu nim (1961-2010)

Pon vi: °C.

Thang | 1 2 3 4 ) 6 7 8 9 10 | 11 | 12 | Nam

Lang | 16.6 | 17.7 | 20.2 | 23.9 | 27.4 | 28.9 | 29.2 | 28.6 | 27.6 | 25.2 | 21.8 | 185 | 23.8

PLh; 164 | 174 | 199 | 236 | 27.0 | 288 | 29.2 | 283 | 27.1 | 24.7 | 21.3 | 18.0 | 235
Nho
Quan 16.7 | 17.7 | 20.2 | 239 | 27.3 |1 28.7 | 29.0 | 28.2 | 27.0 | 246 | 21.4 | 18.2 | 23.6
Ninh
Binh 166 | 174 | 199 | 236 | 27.2 | 288 | 29.2 | 284 | 27.2 | 249 | 216 | 18.3 | 23.6

Nguon: Pai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh

Dj am

Do am twong dbi trung binh trong cac thang déu vuot trén 70%, tuy nhién
cling c6 thang dd 4m trung binh rat thap chi 65% (thang 11/1979 tai tram Lang). Do
am thang nay so véi thang khac trong nim bién doi rat it, gitra thang am nhat va
thang kho nhat chi chénh nhau tir 5% dén 10%. Nhiing ngay mua dong kho hanh,
d6 am cd thé giam xudng dudi 20%, ca biét do am thap nhat ngay 28/2/1963 tai
tram khi twong Ha Nam 1a 11%. Trong nhimng ngay mua phun, do am trong khong
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khi c6 thé tang 1én dén trén 90%. D6 am thap nhat vao thang 11-12 Ia céc thang
mua khd, cao nhat vao thang 3. P am trung binh thang trung binh nhiéu nim cua
tram khi twgng Lang, Pha Ly, Nho Quan, Ninh Binh trinh bay trong Bang 4.

Bang 4: P§ am trung binh nhiéu nam (1961-2010)

Pon vi: mm

Thang | 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | Nam

Lang | 68.4 | 56.1 |57.2 | 64.8| 935 | 97.2 | 97.9 | 82.2 | 87.0 | 96.0 | 88.4 | 81.4 | 80.8

PLr;l 57.9 | 452 | 458 | 526 | 80.3 | 955 | 984 | 70.6 | 71.1 | 83.7 | 80.2 | 73.8 | 71.3
guhac;] 67.4 | 53.8 | 55.8 | 68.7 | 113.4 | 109.1 | 110.1 | 80.2 | 74.9 | 87.2 | 85.7 | 82.4 | 82.4
E:QE 579 | 416 | 422 | 52.1| 829 | 989 |103.2 | 73.7 | 72.9 | 843 | 83.4 | 74.7 | 72.3

Nguon: Pai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh

Lwong mua

Luu vuc song Pay - Hoang Long c6 lugng mua kha 16n so véi cac vung
khac ¢ xung quanh, lugng mua trung binh nhiéu nim khoang 17001900 mm.
Luong mua trung binh nhiéu nim cua ving nai cao hon dong bang, tai tram khi
tugng Nho Quan 1a 1898,7mm, trong khi cac tram & dong bang nhu tram Lang la
1659,4mm, Ninh Binh la 1799,4. Trong chudi s6 liéu quan tric, ¢ nhiing nim
lugng mua rat 16n nhu nim 1994 tai tram Nho Quan Ia 3130,6mm, tai tram Phu
Ly 13 3161,6mm, ndm c6 lwong mua thap 13 nam 1988 tai tram Lang la 1033,1mm
day ciing 1a luong mua thap nhat ndm trén toan luu vuc séong Pay - Hoang Long.
Lugng mua nam I6n nhat nhiéu gap 2.8 lan lugng mua nim nho nhat. Mdi nim
trung binh c6 khoang trén dudi 150 ngay c6 mua, nim nhiéu nhat 191 ngdy, nim
it nhat 106 ngay. Lugng mua phan phdi rat khong déu theo thoi gian trong nam.
Mot nam hinh thanh hai muia mua va kho rat rd rét.

Muia mua thuong kéo dai 6 thang, tir thang 5 dén thang 10 voi tong luong
mua chiém toi xdp xi 85% tong lwong mua nim. Thang mua nhiéu nhét thudng 13
7 hodc 8 v6i lugng mua chiém t6i trén 31,8% tong lugng mua nim. Ba thang lién

tuc c6 mua 1on nhét trong nam 1a 7, 8, 9. Tong luong mua cua ba thang nay chiém
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t6i trén 48,7% tong lwong mua nam.

Mua kho thuong kéo dai 6 thang, tir thang 11 dén thang 4 nam sau véi tong
lwong mua chi chiém khoang 15% luong mua ca nam. Thang it mwa nhét thuong
la thang 12 hodc thang 01 voi lwong mua chi chiém trén dudi 1,8% tong luong
mua niam. Ba thang lién tuc mua it nhat 1a cac thang 12, 1 va 2. Tong lwong mua

clia ba thang nay chi chiém khoang 5,0% téng lugng mua niam.

Nguyén nhan gay mua 16n & khu vuc nghién ctu ciing 1a nguy@n nhan xuat

hién c4c tran 1 1on gom:

- Bio, ATND, ranh thap néng phia Tay bi nén boi cao &p phia Bac két hop

Véi &p thap vinh Bac Bo va cao ap Thai Binh Duong 1an vao.

- Dai hoi tu nhiét déi, bao két hop véi khdng khi lanh va xody thap, vinh Bac Bo.

- Pudng dut két hop véi ranh thip nong phia Tay bi nén va xody thuan tang cao.

- Ngoai ra gié mua Ty Nam hay Pong Nam c6 thé gay ra nhiing tran mua

rao va déng kha 1én.

Dién hinh nhu tir ngdy 9 dén 11/10/2017 anh hudng cua ria xa hoan luu ap

thép nhiét dgi két hop vai ddi gio Pong hoat dong manh nén da xay ra dot mua rat

to trén luu vuc séng Pay - Hoang Long, tai Phu Ly: 356,4mm. Nho Quan:
213,5mm, Ninh Binh: 323,5mm.
Luong mua thang trung binh nhiéu nam cta tram khi tugng Lang, Pha Ly,
Nho Quan, Ninh Binh trinh bay trong Bang 5.

Bang 5: Lwong mua trung binh nhiéu nim (1961-2010)

Pon vi: mm
Thang | 1 2 3 4 5 6 7 8 9 10 11 | 12 | Nam
Lang |21.0 | 26.1 | 44.8 | 96.4 | 185.1 | 255.6 | 275.9 | 296.1 | 226.9 | 143.6 | 68.8 | 19.0 | 1659.4
Pl_h; 29.9 [ 29.3 | 552|857 | 211.0 | 251.9 | 252.1 | 309.4 | 312.6 | 218.4 | 77.5 | 34.3 | 1867.3
(lg\luhaon 25.0 [ 25.1 | 49.7 | 90.1 | 207.2 | 235.3 | 270.5 | 337.2 | 339.1 | 221.7 | 74.2 | 23.6 | 1898.7
g:gﬂ 246 | 27.9 | 46.9 | 87.0 | 178.7 | 213.6 | 223.5 | 317.4 | 357.8 | 227.5 | 65.1 | 29.3 | 1799.4

Nguon: Dai KTTV tinh Ha Nam, Dai KTTV tinh Ninh Binh
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Béc hoi

Dién bién cua lugng bdc hoi phu thudc vao dién bién cua nhiét do va do am

khong khi. Luong bdc hoi trung binh nhiéu nam cac tram trén lyu vuc nghién cau

dao dong tir 855 + 989mm. Luong bdc hoi thang binh quan nhiéu nim dao dong

trong khoang 60 + 110mm. Luong bdc hoi cao nhat thang 1a 524,5mm, 5/2006 tai

tram khi twong Nho Quan, lwrgng bdc hoi thap nhat thang 1a 11.0mm, 7/2004 tai

tram khi twong Ha Nam. Céc thang c6 lugng bdc hoi 16n nhét trong nim 1a cac

thang trong mua heé va dau mua dong (thang 5+12) do ¢6 luong mua 16n va so gio

nang nhiéu.

Céc thang c6 lwong bdc hoi it nhat 14 thang 1+4, lugng bdc hoi trung binh

thang tur 41,6 — 68,7 mm.

Céc thang c¢6 lugng bdc hoi 16n nhat 1a 6+7, luong bdc hoi trung binh théng

tor 93,5-113,4 mm.

Luong bbc hoi thang trung binh nhiéu nim cua tram khi twong Lang, Pha

Ly, Nho Quan, Ninh Binh trinh bay trong Bang 6.

Bang 6: Lwong boc hoi trung binh nhiéu nim (1961-2010)

Pon vi: mm
Thang| 1 | 2 | 3 | 4 5 6 7 8 | 9 | 10 | 11 | 12 |[Nam
Lang |68.4|56.1 | 57.2 | 64.8 | 935 | 97.2 | 97.9 | 82.2 | 87.0 | 96.0 | 88.4 | 81.4 | 970.0
PLr;l 57.9 | 45.2 | 45.8 | 52.6 | 80.3 | 955 | 98.4 | 70.6 | 71.1 | 83.7 | 80.2 | 73.8 | 855.1
(lg\luha% 67.4 | 53.8 | 55.8 | 68.7 | 113.4 | 109.1 | 110.1 | 80.2 | 74.9 | 87.2 | 85.7 | 82.4 | 988.9
E:QL‘ 57.9 | 41.6 | 42.2 | 52.1 | 82.9 | 98.9 |103.2 | 73.7 | 72.9 | 84.3 | 83.4 | 74.7 | 867.8

Nguon: Pai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh

Toc dd gio

Trén luu vuc song Pay - Hoang Long toc do gio trung binh nim ¢ c4c tram

do 14 1,9 m/s. Tdc @6 gid trung binh ting thang bién doi khdng nhiéu tir 1,6 m/s

dén 2,1 m/s. Céc thang tir 1-5 c6 toc do giod trung binh thang tir 1,6-2,1m/s. Cac
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thang 6-7 c6 téc do gi6 trung binh thang 1a 1,8-2,0m/s. Téc d6 gi6 16n nhat da
quan tric duoc 1a 45m/s, ngay 22/9/1962 tai tram Ninh Binh.

1.2.1.5. Péc diém thiy van

a. Mang luw6i song sudi [6]

* S6ng Hoang Long:

Thuong luu dong chinh séng Hoang Long c6 tén 13 séng Boi, bat ngudn tir
phia Nam thi x& Hoa Binh. Tir ha du chd hop luu song Béi, song Lang, song Dap
(sdng Canh Bau) tai Kénh Ga goi la song Hoang Long va chay vao song Pay tai
Gian Khau. Chiéu dai séng ké tir Hung Thi dén Gian Khau 1 63,2 km va doan sdng
chay qua khu Béc Ninh Binh dai khoang 10 km. Dién tich luu vuc 1515 km?, trong
d6 dién tich dat nGi ring chiém téi hon 1280 km?.

Trong phuong hudng quy hoach thuy loi trude day thi ving phan I song
Hoang Long nam trén dia ban 20 x& va c6 thé phan dinh thanh cac ving phan 1 véi
mutc d6 khac nhau: Vung thuong xuyén chiu i bao gdm 6 x& huyén Nho Quan
(Xich Thé, Gia Son, Gia Lam, Gia Thuy, Phi Son va mot phan xa Lac Van), mot
phan dién tich ngoai dé huyén Nho Quan va Gia Vién. Viing bi ngap do phan 1i xay
ra 3-5 nam mot 1an: Gom 3 xd Pic Long, Gia Tuong va mot phan xa Lac Van.
Vung ngap do phén lii hitu sdng Hoang Long (khu Lac Khoéi): Bao gom 4 xa huyén
Gia Vién (Gia Lac, Gia Minh, Gia Phong, Gia Sinh) va 8 xa huyén Nho Quan
(Thuong Hoa, Son Thanh, Thanh Lac, Son Lai, Quynh Luu, Phi Loc, Van Phq,
Vién Phuong).

Ché do dong chay cua séng Hoang Long réat phuc tap:

+ Muc nuéc mia kiét phu thudc vao nuéc dénh 1én tir song Pay do anh
hudng thuy tridu va luong nudc bd sung vao séng Déy tir song Pao Nam Dinh,

+ Mua 1, nude 1ii tir thuong luu d6 vé thuong bi don & do muc nudc 1 trén
song Pay. Khi myc nudc 1 trén song Hoang Long va song Pay dang cao, cé nguy
co anh huong dén khu vuc ha du song Day thi phai phan 1ii vao cac khu phan cham
lii. Thuc té tir nhirng nam cua thap ky 1960 dén nay di c6 8 1an phai phan li vao

khu hitu Hoang Long, ciing tir ¢ dén nay cac tuyén dé ta Hoang Long, hitu Hoang
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Long, Gia Tuong - Bic Long, Nam Can dugc hinh thanh va ting budc duoc nang
cap. Hién tai chi con khu Xich Thé la khu vuc ngap 1ii thudng xuyeén.

* Song Day:

Nguyén 1a mot phan luu 16n dau tién ¢ hitu ngan séng Hang, bit dau tir cira
Hat Mén chay theo hudng Pong Bic - Tay Nam hop bién Poéng tai Cira Day.
Nhung dén nim 1937, sau khi xay dung xong dap Pay, nudc sdng Hong khong
thudng xuyén vao séng Pay qua cira dap Pay trir nhitng nam phan 1d, vi vay phan
dau nguon séng (tr km 0 dén Ba Tha dai 71km) song Pay coi nhu doan sdng chét.
Hién tuong bdi ling va nhan dan lan dat canh tac can tro viéc thoat 1ii mua mua.
Luong nudc dé nudi song Pay cha yéu 1a do céc song nhéanh, quan trong nhat 1a
song Tich, song Bo6i, song Pao Nam Dinh, séng Nhué. Song Day 1a truc tiéu chinh
trong mua Iii va hoan toan mang dic thi cia séng ddng bang. Song Pay chay gitra
Iwu vuc vai chiéu dai khoang 247km, 10ng va bai sdng bién d6i manh vé chiéu rong.
Theo dic diém dia hinh long dan, c6 thé chia dong song Péy ra cac doan dudi day:

+ Poan song tir Van Coc dén dap Pay dai 12km, dang hinh phéu rong trén
10km. Pay 1a khu chira 1t Van Céc c6 dién tich khoang 3200ha twong (ng véi do
cao 16m.

+ Poan tir dap Pay dén Mai Linh dai 23km, chiéu rong trung binh giita hai
bd dé khoang 3000m, 16ng séng quanh co, udn khic, nude 1 chu yéu tran trén bai
gitra hai de¢.

+ Poan Mai Linh - Tan Lang dai 75km, long séng quanh co, ubn khic, chay
theo huéng Bac - Nam.

+ Poan Tan Lang - Gian Khau dai 53km, sdng chay theo huéng Tay Bic -
Pong Nam dén Pha Ly, sau d6 tir Phu Ly dén Gian Khau d6i thanh huéng BAc -
Nam, ¢ bo hiru c6 day nai da voi Ninh Binh. Tt bo sdng vao chan ndi la cac canh
ddng cua 7 xa thudc huyén Kim Bang, c6 dé bdi bao quanh dé ngan 1 ndi dong.

+ Poan tir Gian Khau dén bién dai 82km, 1ong séng ma rong dan, chd rong
nhat téi 600m va chd hep nhat 1a 150m. Bo ta ¢6 nhitng bai khé rong, khoang céch

giita 2 dé t6i 3 - 4km. Poan s6ng nay ludn chiu anh hudng cua thay tridu.
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Séng Pay c6 ché do dong chay phuc tap, bi anh huong béi to hop 1 16n 3
song: song Pay, song Hoang Long nhap tai Gian Khau va séng Hong phan li qua
song Bao Nam DBinh nhap tai Boc Bg. Viée ti€u nude trén song Bay dung dong luc
la chinh, chi c6 mét s6 khu vic mién ndi, trung du va gip bién 1a cé thé tu chay vi
loi dung duoc do doc va thuy tridu. Pay 1a tryc sdng tu nhién c6 tac dung 16n dén 1
sbng Hoang Long.

Séng Tich 1a cha lwu 16n cua song Pay, 13 nhanh song cung cap nudc tu
nhién 1én nhat cho thuong ngudén séng Pay hién nay. Séng Tich véi dién tich
1330km? bit ngudn tir nii Tan Vién, d6 ra song Day tai Phuc Lam 105°42°20” kinh
d6 Dong va 20°48°40” vi d6 Bac. Song dai 91,0km véi do dbc binh quan luu vuc 12
5,8% chay qua nhiéu vung d6i dat va nham cung, d6 cao binh quan luu vuc & mic
92m so vai mat bién, voi d6 rong binh quan luu vuce 14 17,6km. Luu vuc séng Tich
c6 dang hinh 16ng chim, toan bo séng Tich c6 25 nhanh ciap mot, cac nhanh phan
I6n nhap luu bén bo phai, hé s6 dbi xtng 1a -0,07, bén bo phai c6 16 sudi voi dién
tich tong cong 1a 910km2, bo trai c6 9 sudi véi dién tich tong cong 1a 390 km2. Céc
nhanh cip mot bén bo phai dang luu v 1a:

- Sudi Hai bat ngudn tir ndi Ba Vi nhap luu tai An Thinh.

- S6ng Hang bat ngudn tir ndi Ba Vi nhap luu tai doi O.

- SOng Gian bat nguon tir nti Vién Nam nhap luu tai Trung Lac.

- S6ng Bui bat ngudn tir ndi M3 nhap luu tai Bli Xa.

- Song Bén G& bat ngudn tir nai Boi BU nhap luu tai Cong An.
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Bang 7: Pic trung hinh thai luvu vuc cia mdt s6 song nhanh

i L i Chiéu dai | Dién tich luu
STT Song Nguon song Cua song )
(km) vuc (km?)
1 Tich NUi Tan Vién Ba Tha 91 1300
\Vung ndi
2 Thanh Ha _ _ Ba Tha 40 271
Kim Boi
Hoang Vung nai TX _ ,
3 Gian Khau 125 1515
Long Hoa Binh
cong Lién
4 Nhué Phu Ly 80 1070
Mac
5 Chau Séng Hong Phu Ly 27 368
6 DPao Séng Hong Poc Bo 32 185

Bén bo trai c6 sdng Cao Nhang bat nguon tir nii Phi Ngd nhap luu tai Cao
Nhang. Ba nhanh 16n Sudi Hai, Dong M6, Ngai Son, Bén G& da c6 hd chua.

Do doc day séng chinh khéng 16n nhung d6 déc cac sdng nhanh rat 16n,
trung binh tir 1,1 — 2% c6 subi Ién t&i 3%.

Long song Tich c6 thé chia 1am 3 doan:

- Tir ngudn dén cong Chude: mat cat hep, 1ong chinh trung binh rong 10 —
15m; do déc 0,8m/km.

- Tr céng Chude dén céng Troi: long sdng mo rong hon doan trén; do doc
0,3m/km.

- Tir cong tréi dén Ba Tha long sdng rong trung binh tir 30-40m, d6 dbc chi
con 0,2m/km.

Mot dic diém quan trong 1a tuy long séng Tich bé nhung thém sdng khé
rong, bé rong trung binh cuaa thém séng khoang 2000m — 3000m va hon nita nhu
cac ving Van Miéu, Thach That, Quéc Oai, thuan lgi cho viéc dan li néu phan li
qua Luong Phu.

Mua lii caa sdng Tich bat dau tir thang 6 dén thang 10. Voi tim mua 1on Ba

Vi, lwong mua trung binh nhiéu nim dat trén 2200mm, cuong d6 mua 16n, di do
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dugc 750mm trong 24 gio. Thang 7 trén séng Tich gén lién véi dong va bdo, thang
9 14 thang c6 nhiéu bao anh huong truc tiép dén céc tinh Hoa Binh va Ha Noi, theo
huéng di thinh hanh cua bdo 1a Ty Tay Bic nén bio do bo tir Thai Binh dén Vinh
Linh déu gay ra mua 16n trén luu vuc.

* Song Pao Nam Dinh:

Séng Dao ciing 1a phan luu 16n thir hai caa séng Hong tai Phu Long & phia
Bac thanh phé Nam Binh va chay vao song Day tai Doc Bo. Pay 13 con song dao tir
cudi doi Tran. Khi méi dao, song hep va nong, dan dan 1ong song sau, co noi trén
15m, nén c6 kha ning chuyén tai khdi luong nudc khé 1on cua sdng Hong vao song
Pay (Trung binh hang nim khoang 20 ty m®). Song Pao dai 32 km, dién tich luu
vuc 185 km? (B& phai 157 km?, ba trai 28 km?).

Vé mua 10, song Pao Nam Binh gy 4p 16n vé 1ii ddi véi song song Déy,
nhung 1ii 16n sdng Hong khong xuat hién dong bo véi hé thong song Pay va song
Hoang Long. Lii 16n nhét séng Hoang Long thudng xuat hién vao thang 9, thang 10,
con 1it song Hong 16n nhat thudng xuat hién vao thang 8. Sau khi ¢ cac ho chua
Hoa Binh, Son La, Tuyén Quang thi tir dau thang 9 cac hd chira tich nude nén ap 1
s6ng Hong ddi voi song Pay va song Hoang Long giam dang ké.

b. Mang lwéi tram khi twong, thiy van

Tai khu vuc nghién ctru cé cac tram khi twong: Lang, Ha Dong, Son Tay, Ba
Vi, Hoa Binh, Kim Bo6i, Chi Né, Hd Nam, Nho Quan, Ninh Binh, Hung Thi, Nam
Dinh; c4c tram thay van: Ba Tha, Phu Ly, Hung Thi, Bén D¢, Gian Khau, Ninh
Binh, Nhu Tan, Nam Dinh, tit ca cic tram nay déu thudc mang ludi tram caa Tong
cuc KTTV hoat dong lién tuc, on dinh va lau dai do Bo Tai nguyén va Mbi truong

xay dung, quan ly va khai thac; cac yéu té quan trac ciia cac tram nhu sau:
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Bang 8: Tram khi twgng thiy van trong khu vuc nghién ciu

TT Tén tram Yéu td quan tric
1 Khi tuong Lang Mura, gio, bdc hoi, nhiét, am, ap. . .
2 Khi tuong Ha Pong Mura, gio, bdc hoi, nhiét, am, ap. . .
3 Khi tuong Son Tay Mura, gio, bdc hoi, nhiét, Am. . .
4 Khi tuong Ba Vi Mura, gi6, boc hoi, nhiét , am, ap. . .
5 Khi tuong Hoa Binh Mura, gio, boc hoi, nhiét , am, ap. ..
6 Khi tuong Kim Boi Mura, gi6, boc hoi, nhiét , am, ap. . .
7 Khi tugng Chi Né Mura, gi6, boc hoi, nhiét , am, ap. . .
8 Khi tuong Ha Nam Mura, gio, boc hoi, nhiét, am. . .
9 Khi turong Nho Quan Mura, gio, boc hoi, nhiét , am, ap. ..
10 Khi tweong Hung Thi Mura, gio, bdc hoi, nhiét , am, ap. ..
11 | Khi twong Ninh Binh Mura, gié boc hoi, nhiét , m, ap. . .
12 Khi tugng Nam Dinh Mura, gio, bdc hoi, nhiét , ém, ap. . .
3 Thuy van Ba Tha Muc nudc, nhiét do nudc, mua
14 Thiy van Phu Ly Muc nude, nhiét 3o nudce
15 Thuy van Hung Thi Muc nudc, nhiét d6 nudc, mua
16 Thuy van Bén Dé Muc nudc, nhiét d6 nudc, mua
17 |  Thiy van Gian Khau Muc nuée, nhiét d6 nuée, mua
18 Thuy van Ninh Binh Muc nudc, nhiét do nudce
19 Thuy van Nhu Tan Muc nudc, nhiét do nudc, mua
20 Thuy van Nam Dinh Muc nudc, luu luong, nhiét do nude, mua
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c. Pic diém dong chay mua lii va dic diém thay triéu ving cira song

* Pic diém dong chay li:

Mua 1ii lvu vue song Pay — Hoang Long kéo dai 6 thang, bat dau tir thang 5
va két thic vao cudi thang 10. Theo tai liéu quan tric, lii 16n nhét thuong xay ra vao
thang 8, 9 tuy nhién ciing c6 nim mua lil kéo dai sang thang 10, dinh Iii cao nhat
Xuit hién vao dau thang 10.

+ Séng Hoang Long: & Hung Thi 1ii kha 16n vi chwa bi diéu tiét nhidu vé toi
Gian Khau thi 1t diéu hoa hon vi da bi diéu tiét rat nhiéu vao khu hitu va mot phan
phan qua Pam Cut gia nhap vao song Pay ¢ Dich Long. Luu luong 1i 16n nhat cua
séng Hoang Long tham gia nhap vao séng Pay ¢ ngd ba Gian Khau ciing chi con
dudi 1000 m¥/s [6].

Thoi gian truyén 1i: Trong du bao thuy vin thoi gian truyén 1i hét sac quan
trong 1a co sé dé lya chon phuwong phap du bao, tir tai liéu théng ké thoi gian xuat
hién dinh 1& nhiéu nam tai tram thay vin Hung Thi va Bén Dé tir ndm 2007 dén
2017 xé4c dinh duoc thoi gian truyén 1 tir Hung Thi vé Bén Dé khoang 18 gio.

Bang 9: Thong ké thoi gian truyén li tir Hung Thi vé Bén Pé

Hmax(Cm Thoi gian Hmax(cm Thoi gian
STT | Nam Hu’;; Th)i XUét r?ien Bgn(f)é) Xuat r? ién AT (919)
1 2007 1848 15h5/10 o517 01h6/10 10
2 2008 1461 9h28/8 432 23h28/8 14
3 2008 1573 21h31/10 468 6h01/11 9
4 2010 1024 13h18/7 157 01h19/7 12
5 2010 1461 09h28/8 432 23h28/8 14
6 2011 1057 01h25/6 276 01h26/6 24
7 2011 914 13h15/7 196 01h17/7 36
8 2011 935 19h02/8 216 07h3/8 12
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Hmax(cm Thoi gian | Hpax(cm Thoi gian
STT | Nam le;;xg( Th)i Xuét :ién ;g;(Dé) Xuét r?ién AT (gi9)
9 2011 1080 13h12/9 262 01h13/9 12
10 2012 799 19h2/7 171 01h4/7 30
11 | 2012 787 13h31/7 188 1h2/8 36
12 2012 958 01h9/8 235 01h10/8 24
13 2012 1095 13h7/9 326 22h7/9 9
14 | 2013 1285 9h9/8 371 18h9/8 9
15 2013 860 19h12/9 214 01h13/9 6
16 2014 923 7h11/6 174 01h13/6 42
17 2014 1326 16h29/8 325 01h30/8 9
18 2015 837 13h2/8 179 13h3/8 24
19 2015 1650 11h18/9 392 22h18/9 11
20 2016 1069 7h25/5 170 07h28/5 36
21 2016 1064 19h28/7 291 01h29/7 6
22 2016 1208 7h20/8 344 13h20/8 6
23 2017 1552 20h11/10 553 8h12/10 12
17.5

tram thity vian Bén Dé dugc théng ké trong bang dudi day.

Nguon: Pai KTTV tinh Ninh Binh

Nguyén nhan gay ra 1i trén hé thong song Hoang Long va dic diém i tai
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Bang 10: Nguyén nhén va dic diém giy muwa lii chi yéu trén lwu vuc séng

Hoang Long tai Bén Dé

Nguyén nhan chinh

STT | Thoi gian la Dic diém li
gay lu
, Xuat hién 1i 16n véi bién do 1ii 13 3,66
3/10- Do bdo s6 5 (Ha , o
1 . m. Cuong Xxuat Il 1én 16n nhat la 14
21/10/2007 Tinh-Quang Binh) o
cm/gio, trén miac Bb3 1a 1,17 m.
, 7/8- B&0 s6 4 (Quang | Xuat hién lii voi bién d6 1i 13 1,18m.
23/8/2008 Ninh) Curong xuat 1i 1én 16n nhat 1 4cm/gio.
Hoi tu gié dong nam | Xuat hién tran 1i 16n tir ngay 29/10
, 29/10- phat trién tur dén 14/11 véi bién @6 1ii 1a 3,95 m.
14/11/2008 mat dat 1én do Curong xuat 1 1én 16n nhat 13 24
cao 5000m cm/gio, trén BD3 1a 0,68 m.
12/9- , Xuat hién lii véi bién d6 1i 13 1,25 m.
4 Bédo so 8 . s .
21/9/2009 Cuong xuat 1t 1én 16n nhat 1a 7 cm/gio.
, | Xuat hién 1 véi bién do 1@ 12 2,74 m.
24/8- Bao so 3 (Thanh Hoa ) .
) Cuong xuat It 1én 16n nhat 1a 11
5/9/2010 - Nghé An) _
cm/gio, trén BD3 1a 0,32 m
o .. | Xuat hién Iii v&i bién d¢ i 1a 2,06 m.
24/6- Béo so 2 (bong Bang , .
6 , Cuong xuat 1t 1én 16n nhat 1a 10
10/7/2011 Bic Bo) _
cm/gio, dudi BP1 1a 0,24 m
_ _ Xuat hién tran 1i voi bién d6 lii 1a 1,65
10/9- Hoi tu nhiét . .
7 _ m. Curong xuat 1 1én 16n nhat la 7
18/9/2011 déi _
cm/gio, dadi BP1 1a 0,38 m.
_ _ Xuat hién 1ii véi bién do 1i 13 2,22 m.
6/9- Hoi tu nhiét . . )
8 _ Cuong xuat 1d 1én lon nhat 1a 9 cm/gio,
15/9/2012 doi
dudi BD2 12 0,26m.
9 21/7- B40 s6 5 (Quang | Xuat hién lii véi bién do 1 13 2,50 m.
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Nguyén nhan chinh

STT | Thoi gian la Pic diém 1
gay lu
31/8/2013 Ninh) Curong xuat 1ii 1én 16n nhat 1a 8 cm/gio,
trén BD2 1a 0,21 m.
_ _ Xuat hién 1 voi bién d6 1ii 1a 2,50 m.
27/8- Hoi tu nhiét . .
10 ) Cuong xuat Iii 1én 16n nhat 1a 17
13/9/2014 doi _
cm/gio. dudi B2 1a 0,25 m.
Ria tdy nam
ludi &p cao luc Xuat hién 1d voi bién d6 1ii 1a 3,16 m.
" 17/9- dia taing cuong + | Cudng xuat 1i 1én 16n nhat 13 14
30/9/2015 nhiéu dong cm/gid, dusi mac BPIII 1a
trong déi gio 0,09 m.
dong trén cao
o . _ | Xuat hi¢n tran 1@ véi bién d6 1 1a 2,42
17/8- Bao so 3 (Hai Phong , .
12 . m. Curong xuat 1 1én 16n nhat la 11
2718/2016 va Théi Binh) )
cm/gio, dudi bao dong BD2 1a 0,06 m.
Xuat hién 1ii 16n véi bién d6 lii 1a 3,87
10/10- , ,
13 ATND + KKL m. Clrong xuét 1ii 1én 16n nhat 13 21
12/10/2017

cm/gio, vuot BDP31a 1,53 m

Nguon: Pai KTTV tinh Ninh Binh

+ Séng Pay: O Ba Tha luu lugng 16n nhét chi dat khoang 500 m®/s. Truong

hop c6 phan i séng Hong vao song Day qua Van Coc va dap Day thi luu luong 16n

nhat nhu 1ii thang 8 ndm 1971 ciing chi dat 798 m?>/s. C4c tran 1 16n thuong tap

trung vao thang 8 va 9, muc nudc dinh 1i nim thuong xuat hién vao 2 thang nay

chiém ty 1¢ 62,5%. Theo thong ké tai tram Pha Ly, 2 ndm c6 muc nudc dinh 1i cao

nhat lai khong xuét hién vao 1i chinh vu ma xuat hién muon sang thang 11: muc

nudc dinh 1t ndm 2008 1a 4,62m ngay 2/11, muc nudc dinh 1t nam 2017 1a 4,93m

ngay 13/10, day 1a muc nudc cao nhét trong chudi so liéu quan trac tai tram tir nim

1965 dén 2017. Cuong sut 1i 1én trung binh 1a 0,02m/gid, cuong suit Ii 1én 16n
nhét 12 0,18m/gio (tran 1i tir ngay 08 dén 28/11/1984). Thoi gian kéo dai mdi tran 1
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rat khac nhau tiy thudc vao lugng mua sinh 1, thong thuong tran 1i Tiéu Mén dau

mua thoi gian ngan chi khoang 5 dén 7 ngay, c4c tran 1i chinh vu thuong kéo dai tir
9 dén 11 ngay, tran 1 kéo dai nhat tir ngay 30/10 dén 25/11/2008 (27 ngay).

Thoi gian truyén 1d: Tir tai liéu théng ké thoi gian xuét hién dinh 1 nhiéu

nam tai tram thity van Ba Tha va Phu Ly tir nim 2001 dén 2017 ta xac dinh duoc

thoi gian truyén 1i tr Ba Tha vé Phu Ly khoang 10,1 gio, thoi gian truyén i rat

khac nhau giita cac tran lii, c6 nhitng tran 1i thoi gian xuat hién dinh li tai Phu Ly

lai trudc Ba Tha, diéu nay c6 thé do lugng mua phan bd khong déu trén luu vyc tap

trung nhiéu & ha luu hodc tdm mua xuét hién & ha luu trude sau d6 méi chuyén 1én

thuong luu luu vuc song Pay.

Bang 11: Thong ké thoi gian truyén li tir Ba Tha vé Pha Ly

STT | Nam Hax(cm) Th("yi g-ian Hmax(Ccm) Th("yi g-ian AT (gid)
Ba Tha Xuat hién Phu Ly Xuat hién

1 2001 476 01h10/7 332 7h10/7 6
2 2001 492 5h5/8 337 11h5/8 6
3 2004 473 5h25/7 361 9h25/7 4
4 2005 448 17h20/9 365 10h21/9 17
5 2008 445 19h19/7 287 23nh19/7 4
6 2008 327 7h11/8 266 21h12/8 38
7 2009 467 21h18/7 334 22h18/7 1
8 2012 474 06h20/8 283 9h20/8 3
9 2013 595 17h10/8 397 2h11/8 9
10 | 2014 433 10h31/8 270 13h31/8 3
11 | 2015 443 19h22/9 300 15h23/9 20

B 10.1

Nguon: Pai KTTV tinh Ha Nam
Nguyén nhan gay ra lii trén hé thong song Day va dac diém 1i tai tram thiay

van Phu Ly duoc théng ké trong bang dudi day.
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Bang 12: Nguyén nhin va dic diém giy muwa lii chi yéu trén luu vue song Day

tai Pha Ly
Thaoi gian Nguyén nhan chinh ,
STT bac diém i
il gay i
Hoi tu gio BN .
., Xuat hién tran 1o 16n voi bién d6 1u 1a
29/10- phat trién tur , .
1 , 3,18 m. Curong xuat 1d 1én 16n nhat la
14/11/2008 mat dat 1én do _
14 cm/gio, trén BD3 1a 0,52 m.
cao 5000m
, | Xuat hi¢n tran 1d 16n véi bién do 1 1a
27/8- Béo so6 3 (Thanh Hoa - , .
2 1,61 m. Curong xuat 1t 1én 16N nhat la
21/9/2010 Nghé An) _
7 cm/gio, dudi BB3 1a 0,19 m.
20/6 Xuat hién tran Iii véi bién d¢ i 1a
3 B0 s6 3 1,47 m. Clrong xuét 1ii 1én 16n nhat 1a
4/7/2012 _
10 cm/gio, dudi BP1 1a 0,38 m.
- Xuat hién 1ii v6i bién do 1a 2,06m.
4 B40 s6 5 Cuong xuat 1ii 1én 16n nhat 2,8
7/8/2013 _ _
cm/gio, dudi miac BD2 0,31m.
18 Xuat hién 1 v6i bién d6 la 1,28m.
5 B&o s 6 Cudng xuit 1i 1én 16n nhét 4,5
17/8/2013 _
cm/gio, trén mic BD2 0,47m.
. Anh huong cia B&o s6 | Xuat hién 1 v6i bién d6 1a 1,56m.
6 3 sau anh huong cua | Cudng xuat 1ii 1én 16n nhat 15
26/9/2014 _ _
KKL cm/gio, dudi miac BB1 0,39m.
287 Do anh huong caa ranh | Xuat hién 1 voi bién do 1a 1,64m.
7 &p thap + xodp thip | Cuong xuat 1ii 1én 16n nhat 10
10/8/2015 , _ _
trén khu vuc Bac B6 | cm/gio, dudi mae BDB1 0,86m.
. Do anh huéng caa rdnh | Xuat hién i v6i bién do 1a 2,05m.
8 &p thap bi nén bai bo | Cudng xuat 1i 1én 16n nhat 6,6
30/9/2015

phan KKL

cm/gio, trén mac BB1 0,10m.
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Thaoi gian Nguyén nhan chinh

STT bac diém la
1t gay la
_ | Xuat hién Il voi bién d¢ la 1,75m.
18- Do anh hudng cua béo , ,
9 , Cuong xuat It 1én 16n nhat 5,7
2718/2016 S0 3

cm/gio, dudi mic BD2 0,01m.

Do anh huong ria bac | Xuat hién 1i v6i bién d6 1a 2,90m.
08- hoan luu ATND két | Cuong xuat 1 1én 16n nhat 9,8

10
26/10/2017 | hop véi ddi gioé dong | cm/gio, dinh i trén mic BD3
hoat dong manh 0,83m.
Xuat hién 1ii véi bién d¢ 1a 3,06m.
, Dai hoi tu nhiét doi + . .
15/7 dén o Cuong xuat 1 1én 16n nhat 4,33
11 X04ay thap trén khu vuc )
26/7/2018 , cm/gio, dinh 10 trén miac BD3
Bac Bo
0,28m.

Nguon: Pai KTTV tinh Ha Nam

*Pic diém thiy triéu vang cira séng [6]

+ Dong chay ¢ ha Iuu Iuu vuc song Pay — Hoang Long bi anh hudng thuy
triéu vinh Bac Bo. Séng dinh tridu truyén sau vao noi dia 150 km (gan Ba Thé) vé
mua can va 50 - 100 km (gan Pha Ly) vé mua 1.

+ Ché do thuy triéu vung bién tir ctra song Pay 1a ché do nhat tridu khong
thuan nhat, hang thang van c6 mot so ngay ban nhat triéu nhung khong rd nét dinh
phy, chan phu khdng chénh léch nhau nhiéu. Mai thang c6 hai ky triéu. Po 16n cua
song tridu giam di rat nhanh & ving gan cira séng. Muc nuéc cac sdng 16n, nho
trong luu vuc 1&n, xudng theo ché do thuy triéu ngoai bién, cang & xa thi anh huong
cang nho, trong mua i mirc 46 anh huéng it hon. Khi 1i gip triéu cudng gay nén su
giam bién dg, dang duong muc nudce trong cac song khi d6 1a dang xao tron gitra 1a
va triéu, doan sdng xa bién thi thién dang qué trinh muc nudc 1i.

+ Thoi gian triéu 1én trong ngay thuong khoang 8 - 9 gio, thoi gian triéu
xudng khoang 15-16 gio. Nhitng ngay triéu cuong thoi gian tridu 1én dai hon

(khoang 9 — 10 gid) va thoi gian triéu xudng ngan lai (khoang 14 - 15 gio). O day
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thuy tridu thuc loai tridu yéu, khi xam nhap vao néi dia thi d6 16n thuy triéu giam
di, thoi gian triéu 18n ngan lai, thoi gian triéu xudng dai ra. Trong mot ngay bién do
triéu trung binh khoang 120 -150 cm, I6n nhat dat khoang 300cm, nhé nhat 2 -3 cm.

Hang thang trung binh c6 hai lan triéu cuong, hai lan triéu kém. M&i ky triéu
khoang 14-15 ngay d6i khi chi c6 13 ngay (tinh chat chung cta thuy triéu vinh Bac Bo).

Trong nim, bién d6 tridu vé mua li nho hon vé& mua kiét. Bién d6 tridu 16n
nhét thuong xuat hién vao thang 12, sau d6 1a thang 1, 2. Thang c6 bién do triéu nho
nhat 1a thang 9 hoic thang 10.

Anh huéng cua thuy triéu vao siu trong song Pay — Hoang Long, thudng
giam dan tir cira s6ng vao ndi dia, anh huong thuy triéu manh nhat vao céc thang
mua kiét, giam di trong cac thang 1ii 16n. Pang chi ¥ 1a cac thang cudi mua kho tir
thang 1 dén thang 3 tuy muc nudc bién binh quan thap, ké ca luc nudc bién cao nhat
cla cac thang nay ciing khong cao hon so véi cac thang ddu mua kho. Nhung cudi
mua khé luu luong trén song Pay — Hoang Long va cic phan luu déu giam xuéng
rat nho, nén anh hudng nudc triéu xuéng vao rat sau trong noi dia 150 km vé mia
can, té61 Ba Tha trén song Day.

1.2.2. Pic diém kinh té xa hgi

Luu vuc song Pay - Hoang Long thudc dia gidi cua 5 tinh Ha N6i, Ha Nam,
Nam Dinh, Hoa Binh va Ninh Binh véi tong dién tich khoang 9180 km?.

*Dén cw va lao dong

Dan s6 cua 5 tinh trong toan luu vuc 13 10.929.470 ngudi (2009), mat do dan
s6 trung binh dat 989 ngudi/km?® cao hon mat d6 trung binh ving Bdng bing séng
Hong (930 ngudi/km?) [3].

Dan cu phan bb khong dong déu, ving tap trung dan dong nhat 1a thanh phé
Ha Noi, Ninh Binh, Phu Ly, Nam Pinh va thanh phé Hoa Binh. Thua thét nhat 1a
huyén Mai Chau (tinh Hoa Binh) va huyén Nho Quan (tinh Ninh Binh), Kim Bang
(tinh Ha Nam).

*Hién trang kinh té

Tinh Ha Nam:
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San xuat céng nghiép: Gia tri san xuit nim 2016 w6c dat 68.570 ty dong.
Trong d6: Khu vuc cong nghiép trong nha nudc uéc dat 3.221,8 ty dong, ting
22,36% so0 véi nam 2010; cong nghiép ngoai nha nudc uéc dat 35.012,8 ty dong,
tang 15,01% so v&i nam 2015; cong nghiép ¢6 vén dau tu nudc ngoai ude dat
30.335,4 ty dong, ting 15.27% so v&i nim 2015. San xuat cdng nghiép da ting
budc 6n dinh va ting trudng cao hon nim 2015. Céng nghiép khai thac ting 6,92%
S0 v&i nam 2015 theo gia hién hanh; cdng nghiép ché bién ché tao ting 8,8% so voi
nim 2015 theo giad hién hanh; dic biét, khu vuc c6 von dau tu nudc ngodi ting
truong manh, thé hién su chuyén d6i mé hinh ting trudong theo huéng giam cong
nghiép khai khoang, phat trién cong nghiép sach, céng nghiép ché bién.

San xuat ndng nghiép: Trong nhitng nim gan day, nganh nong nghiép toan
tinh gap nhiéu khé khan do thoi tiét, thién tai, dich bénh, bén canh d6 dién tich dat
san xuat ndng nghiép giam, dic biét tir ndm 2012. Tuy nhién, gia tri san xuat néng
nghiép giai doan 2010 - 2016 Vin c6 xu hudng ting, san pham nganh trong trot, chin
nudi, nudi trong thuy san dat nang suat, chat luong va gié tri kinh té cao.

Co cau gié tri san xuat ndng nghiép: Nam 2016, tong gié tri san xuat nganh
ndng nghiép theo gia hién hanh dat 9.566,9 ty déng. Co cau gia tri san xuit ndng
nghiép trong nhitng nim qua da c6 su chuyén dich theo hudng tich cuc, trong d6
tang dan ty trong linh vuc chin nudi, thuy san, giam dan ty trong linh vuc trong trot
(trong trot giam tir 50,69% nam 2010 xudng con 48,1 % nam 2016, chin nudi tir
35,7% nam 2010 ting 1én 46,1% nam 2016). Chin nudi timg budc thé hién duoc vi
tri quan trong, dan trg thanh linh vyc san xuat chinh trong néng nghiép.

Thuwong mai, dich vu: Phét trién da dang ca vé quy md, nganh nghé, thi
truong voi su tham gia caa nhiéu thanh phan kinh té, gép phan binh 6n thi truong,
dap (g nhu cau san xuat va tiéu dung caa nhan dan. Hoat dong x(c tién dau tu, hoi
cho, quang ba du lich cé nhiéu tién bo. P4 hinh thanh mot s6 tua, tuyén du lich trén
dia ban. Hoan thanh dau tu, nang cap, dwa vao khai thac cong trinh Bén thuy di
Chua Huong, Chua Long Doi son... Pay manh dau tu ha tang khu du lich Tam
Chiic Ba Sao, chuia Ba Panh, Dén Tran Thuong...
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Du lich: Trén dja ban tinh Ha Nam tinh dén nam 2017 ¢6:114 don vi kinh
doanh luu tra du lich; 26 don vi kinh doanh I hanh; Luong khach du lich: Khach du
lich dén Ha Nam lién tuc ting qua cac nam, tir nam 2011 — 2016 téc do ting trueong binh
quan cua tong lwong khach du lich nim sau so Vi ndm trudc & mirc 31,7%, tinh dén nim
2016 khach du lich ¢én Ha Nam dat 915.000 luot nguoi, ting 19% so véi nam 2015
(770.000 luot nguoi) [2].

Tinh Ninh Binh:

Trong nhitng nim qua, co cau kinh té tinh Ninh Binh ¢6 sy chuyén dich theo
hudng tich cuc, tang nhanh ty trong nganh céng nghiép - xay dung va thuong mai -
dich vu, giam ty trong nganh néng - 1d&m nghiép, thuy san tir 29,18% nam 2005
xudng con 17,93%, nam 2016 con 14,7%, ty trong nganh Cong nghiép - Xay dung
tang tr 38,27% nam 2005 1én 43% nam 2016, ty trong nganh Thwong mai dich vu
tang ttr 32,55% nam 2005 1én 42,3% nam 2016.

Tong kim ngach xuat khau trén dia ban gém xuat khau hang héa va dich vu
tir 21,9 trigu USD niim 2005 dén 2008 dat 48,22 tri¢u USD, dén nim 2009 dat 67,9
triéu USD, nam 2013 dat 584,86 triéu USD. Vi sy phat trién kinh té caa tinh Ninh
Binh nhu trén, gop phan ting ning luc huy dong von dau tu cho phat trién kinh té
ndi chung va phat trién ndng nghiép ndi riéng caa tinh trong nhitng nam toi. Nén
kinh té timg budc ¢6 sy chuyén dich theo huéng hinh thanh cac ving dong luc phéat
trién kinh té cua tinh, viing chuyén canh va cac khu cong nghiép, cum cong nghiép
nhu: ving chuyén canh cay lta chat lugng cao & Kim Son, Yén Khanh, Yén Mo;
chuyén canh cay dua ¢ thi xa Tam Diép; Cay lac & Nho Quan... Cac khu, cum cong
nghiép o thanh phé Ninh Binh, thi xa Tam Diép, huyén Hoa Lu, Gia Vién [8].
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CHUONG 2: GIOI THIEU MO HINH MIKE11

Nhu da phan tich & trén, trén thé gisi va ¢ Viét Nam d3 c6 rat nhiéu nghién
ctru tng dung cac md hinh thity van, thuy luc du bao 1i da dat duoc nhiéu thanh
cong dac biét la mé hinh MIKEL11, trong nghién ciu caa minh hoc vién lua chon
moé hinh MIKE11 dé phuc vu cong tac du bao 1 luu vuc song Pay — Hoang Long
va tng dung md hinh NAM (MIKE-NAM) trong bo MIKE11 dé dy bao bién luu
lwgng. Phan mém MIKE duoc Vién thuy luc Dan Mach xay dung, trai qua nhiéu
lan bd sung nang cap, hién dang duoc s dung rong rii gom cé cac mod dun:
MIKE11, MIKE21, MIKE-NAM,...

2.1. Gi6¢i thiéu mé hinh NAM [9]

Tén goi NAM xuat phat tir chit viét tit trong tiéng Pan Mach "Nedbor -
Afstromming - Model", nghia 1a m6é hinh mua - dong chay. M6 hinh NAM dugc xay
dung vao khoang nam 1982 tai khoa Thuy Van Vién k¥ thuat thuy dong luc va thuy
luc thudc truong Pai hoc k§ thuat Ban Mach thudc loai mé hinh thuy van thong )
tap trung. NAM 13 mot hé théng cac dién todn dudi dang dinh luong don gian thé
hién trang thai cua dat trong chu ky thuy van.

M6 hinh NAM di dugce sir dung tot v6i cac ché do thuy van va khi hau khac
nhau & nhiéu noi trén thé gi6i nhu Borneo, Montana, Srilanka, Thai Lan, An bo... O
Viét Nam, mo6 hinh nay da dugc nghién ctru sit dung trong tinh toan du bao 1l trén
nhiéu hé thong song. Hién nay trong mé hinh thuy dong luc MIKE 11 (do Vién Thuy
luc Pan Mach - DHI xay dung), NAM da dugc tich hgp nhu 1a mdt moédun nham tinh
toan dong chay tir mua va dugc xdy dung trén nguyén tic xép 5 bé chira theo chiéu
thang dtng (hinh 2) va 2 bé chira tuyén tinh nim ngang bao gom:

Bé chira tuyét tan

Bé chira tuyét tan duoc kiém soat bang cac didu kién nhiét 6. Di vai didu
kién khi hau nhi¢t déi ¢ Viét Nam, khong xét dén bé chira nay.

Bé chira mit

Luong Am trix trén bé mat cua thuc vat, luong nudc dién triing trén bé mit luu
vuc va lugng nude trong tﬁng sat mat dugc dac trung boi luong trix bé mat. Gidi han

trir nude tdi da trong bé chira nay duoc ky hiéu bang Upax.
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Luong nude U trong bé chira mit s& giam dan do bdc hoi, do that thoat theo
phuong nam ngang (dong chay sat miat). Khi luong nudc nay vuot qua ngudng U
thi mot phan cua luong nude vuot ngudng Py ndy sé chay vao sudi dudi dang dong
chay tran bé mit, phan con lai s& thAm xudng bé sat mit va bé ngam.

Luong nude & bé chira mit bao gdm luwong nuwéc mua do 16p phu thuc vt
chin lai, lvgng nudc dong lai trong cac chd triing va lwong nude trong ting sat mit.

Bé chira tang dudi (bé tang 1é cay)

Bé nay thudc tang ré cdy, la 1op dat ma thuc vat c6 thé hut nudc dé thoat am.
G161 han trén cua lugng am tbi da trong bé chua nay duogc ky hi¢u 1a L.

Luong 4m cua bé chira sat mat duoc dic trung béng dai luong L, phu thudc
vao luong ton that thoat hoi cua thuc vat. Lwong am nay ciing anh huong dén lugng
nudc s€ di Xuéng bé chira ngém dé bod sung nudc ngém. Ty $6 L/Lpax biéu thi trang
thai am ciia bé chira.

Boc thoat hoi nudc cia thuc vat duoc ky hiéu 14 E,, ty 16 véi luong bdc thoat
hoi nudc tiém nang Es.

Ea = Ep L/Lmax

Béc thoat hoi nuéce thue vat dé thoa man nhu cau bdc hoi tiém nang cua bé
chtra mat. Néu luong am U trong bé chita mat nho hon nhu cau nay thi nd s& lay am
tir ting ré cay theo toc do E,.

Bé ngam (gom 2 bé)

Luong nude bo sung cho dong chay ngam phu thudc vao do am cua dat trong
tang 1& cdy. Mua hodc tuyét tan trude tién di vao bé chira mit. Luong nude U trong
bé chira mat lién tuc tiéu hao cho bdc thoat hoi va thdm ngang dé tao thanh dong chay
sat mat. Khi luong nudc U vuot qua gidi han Uy, phén luong nudc thira s€ tao
thanh dong chay tran dé tiép tuc chay ra séng, phan con lai s& thim xudng cac bé
chira ting dudi va bé chira nude ngam.

Luong cap nudc ngam duoc chia ra thanh 2 bé chtra: bé chira nudc ngam tang
trén va bé chira nuéc ngdm tang dudi. Hoat dong cua hai bé chira nay nhu cac hd
chira tuyén tinh v6i cac hang s thoi gian khac nhau. Nudc trong hai bé chira nay s&

tao thanh dong chdy ngam.
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Dong chay tran va dong chay sat mit duoc dién toan qua mét hd chira tuyén
tinh thir nhat. Sau do, tit ca cac thanh phan dong chay dugc cong lai va dién toan qua

mot hd chira tuyén tinh thi hai. Cudi cung s& duoc dong chay tong cong tai cira ra.

TRAC DIEN AM CUA BAT 3
Owp  Ofc Osat
— | | >
T
|
Tig | 11
iy | Y
|
|
Liax
« o
Sy
1w
‘ ] [ ——p Bom moc
G“l - eh— 4 ﬂm
| CKBF BF

BE CHUANUAC NGAN “\ Ding chiy
| GWLBFo e
3l |
Hinh 2: C4u truc thang dirng ciia md hinh NAM
2.2. Co sé ly thuyét ciia mé hinh thiy luc trong MIKE11 [9]
MIKE11 Ia mét trong phan mém trong bo chuong trinh MIKE do Vién Thuy

lwc Pan Mach xay dung va phd bién rong réi trén toan thé gioi.
M6-dun mé hinh thay dong luc (HD) 1a mot phan trong tdm cua hé thng lap
md hinh MIKE11 va hinh thanh co s& cho hau hét cac mé-dun bao gém Du bdo 1,

Tai khuyéch tan, chat luong nuéc va cac mo-dun van chuyén bun cat. Md-dun thay
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luc trong MIKE11 giai cac phuong trinh tdng hop theo phuong dong chay dé dam

bao tinh lién tuc va bao toan dong lugng, nghia la hé phuong trinh Saint Venant.
Céc tng dung lién quan dén mé-dun MIKE11 HD bao gom:

e Du bdo lii va van hanh hd chaa

Céc phuong phap mé phong kiém soat li

Van hanh hé théng twdi va tiéu thoat bé mat

Thiét ké cac hé théng kénh dan

Nghién ctru séng tridu va dang nudc do mua & séng va cira song
Phuong trinh co ban ctia mé hinh dé tinh toan cho trudng hop dong khong

6n dinh 1a hé phuong trinh bao gdm phuong trinh lién tuc va phuong trinh dong
lwong (hé phuong trinh Saint Venant) véi cac gia thiét:

- Dong chay 1a dong mot chiéu, do sau va van tc chi thay d6i theo chiéu doc
ctia 1ong dan

- Dong chay thay doi tir tir doc theo long din dé ap suét thuy tinh chiém uu

thé, gia toc theo chiéu thang ding duoc bo qua

- Truc cta long dan duoc coi nhu mot dudng thang

- Do dbc day 1ong dan nho va day cd dinh, bo qua hién twong x6i va boi

- C6 thé ap dung hé sb strc can cua dong chay rdi déu, 6n dinh cho dong
khong 6n dinh dé mo ta céc tac dong cua luc can
- Chét 1ong khong nén duoc va co khdi luong khong ddi trong toan dong chay.

Phwong trinh lién tuc:

QA

x o | 1)
Phwong trinh dong luwgng:
-0 6(0{ %J ~ 00
Y +—"+ gAC—h + & =0
ot ox ox C-AR )

Trong d6: Q: luu luong ( m*/s)
A: dién tich mat cit ngang (m?)

q: luu luong nhép luu trén mot don vi chiéu dai doc séng (mZ/S)
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C: hé sb Chezy, C = 1Ry, theo Manning y=1/6
n

a: hé sb stra chira dong lugng
R: ban kinh thuy lyc (m)
g: gia tdc trong trudng (m/s?)
h: d6 sdu dong nudce (m)
x: bién khong gian
¢. Phuong phap giai
Hé phuong trinh Saint Venant 14 mot hé gdm hai phuong trinh vi phan dao
ham riéng phi tuyén bac nhét. Trong truong hop tong quat, hé phuong trinh ¢ dang
nay khong giai duoc bang phwong phép giai tich, do d6 ngudi ta giai phuong trinh
nay bang phuwong phap gan dung (phuong phap sd héa) va MIKE11 ciing dung
phuong phap nay dé giai hé phuong trinh Saint Venant véi lugc d6 sai phan hiru han
6 diém so d6 an Abbott- Inoescu.
Mot ludi tinh toan xen ké& cac diém Q (luu lwong) va h (myc nudce) duoc sir

dung. Hinh minh hoa:

h Q h Q h Q h

«——————————————» Phuwong trinh déng lvong

Phwong trinh lién tuc

Hinh 3: So dd sai phan hiru han 6 diém an Abbott
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n+l | O } o Chua biét
dt |

O ‘ O
Q h Q
dx dx
\ \ \

-1 j j+1 X

\j

Hinh 4: So' dd sai phan 6 diém an Abbott trong mat phang x ~ t

Trong phuong trinh lién tuc, ta co:

%zba_h:@ma_h:q 3
ot ot ox ot

Sai phan hoa phuong trinh (3) tai budc thoi gian thi ( n+1/2). Ta thu dugc

cac phuong trinh sai phan

Qi+Ql) (QUi+QL)

Q
—ex 2t : (4)
OX A2X;
h NN ©
ot At
Tinh b trong phuong trinh (3), duoc tinh theo cdng thuc:
A
b — Ab,] Ab,j+l (6)
A2X;
Trong do:

Ao;: dign tich mat phan cach giira 2 diém luéi j-1 va diém ludi j
Ay j+1: dién tich mat phan cach gitra 2 diém ludi j va diém luéi j+1
A2x;: khoang céch giira hai diém luéi j-1 va j+1

Thé vao cac phuong trinh sai phan, riit gon c4c hé s6 ta thu duoc phuong trinh:

Q" + b +7,Q1 =6, (7)
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Vi a, B, v 1a ham cta b va 8, ngoai ra né con phu thuoc vao gia tri Q va h
tai budc thoi gian n va gia tri Q tai budc thoi gian n+1/2

V61 phuong trinh dong luong, sai phan hoa phuong trinh (2) ta co:

Q _Q" - (8)
ot At

j+l

8(0(QA) (ag)n+1/2_( Q’? )n+1/2

= 9
OX A2xj ©)
(s +hl)  (hi+hl)
ho 2 ? (10)
OX A2X.

i
Pé xac dinh thanh phan bac 2 trong phuong trinh (9), ngudi ta sir dung
phuong trinh gan ding:
Q* ~0Q;"Q —(0-1)Q]Q] (11)
Vi 0 13 hé s6 do ngudi sir dung tu xac dinh (hé sb nay duoc ghi trong muc
Default value caa moodun HD va c6 mic dinh tir 0 dén 1)
Thé vao cac phuong trinh sai phan va rat gon cac hé sd, ta thu dugc phuong
trinh dong lugng viét dudi dang:
;i + Q™ +yihi =5 (12)
Trong do: o;=f(A)
Bj:f(an, At, Ax, C, A, R)
Yj:f(A)
= f (A AX, At @,q,v,6,h" , QM2 QP h" |, QY2

j+1
Tir @6, khi viét cac phuong trinh nay voi day du cac budc thai gian, ching ta
s& thu dugc mot ma tran tinh toan. Pé tim nghiém cua bai toan, ching ta phai st

dung cong cu toan hoc dé giai cAc ma tran nay

Tinh 6n dinh ciia phuong phap sai phan hitu han dé giai hé phuong trinh Saint

Venant duoc bao dam khi cac diéu kién sau duoc thoa man:
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- S6 liéu dia hinh phai tét, gia tri cho phép téi da v6i Ax duoc lua chon trén
CO SO Nay.

- Budc thoi gian At can thiét da nho dé diéu kién 6n dinh Courant duoc thoa
man. Tuy nhién, khi giai hé phuong trinh Saint Venant véi so dd 4n thi diéu kién on

dinh Courant khéng nhat thiét phai thoa man.

2.3. Phuwong phap danh gia sai s6

- Pdnh gid trong qud trinh hiéu chinh va kiém dinh mé hinh:

Sai s6 gitra luu lwong tinh todn va thyc do trong budc hiéu chinh va kiém
nghiém mo hinh dugc dénh gia theo chi s6 Nash-Sutcliffe.
2

Z[Qobs,i - Qsim,i :'

R*=1— i1

[Qobs,i - Q;s :I

Trong d6: Qobs, i: luu lugng thuc do tai thoi diém thir i
Qsim, i: luu lwong tinh toan tai thoi diém thi i
Qobs: Iuu lugng thuc do trung binh cac thoi doan.

Pénh gia vé sai sé dinh 1, vé thoi gian xuat hién dinh 1d, vé tong luong 1i
giita tinh toan va thyc do; danh gia dinh tinh vé duong qua trinh 1ii, duong nuéc Ién,
duong nude xudng giita tinh toan va thuc do.

- Danh gia phwong an du bado:

(Ngudn: QCVN 18-2008 BTNMT - Quy chuan k§ thuat Qudc gia vé Dy bao 1il)

* Tinh sai s6 cho phép du béo li:

Sai s6 cho phép cua duy bao lii duoc tinh bang cong thuc:

Scf = 0.674*c (13)

Véi o 1a @6 léch chuan caa gia tri muc nude hay bién do muc nudc trong
thoi gian du kién duoc tinh theo cong thuc:

o =V 3(yi-ytb)*/n-1 (14)
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Trong d6: yi 13 cac gia tri muc nudc thue do hay bién do thay d6i myuc nudc

g véi thoi gian du kién
ytb 12 gi4 tri trung binh caa chudi sé liéu.

* Panh gia phuong an du bao li:

Phuong 4n dy béo 1ii phai duoc dy bao kiém tra dé danh gia chat luong va
tiéu chuan van dung cua cac phuong an du béo.

Pé danh gia chat lugng phwong an du bao trudc hét phai xac dinh d6 léch
chuan cua du bao kiém tra.

Do léch chuan du béo kiém tra duoc tinh theo cong thic:

o’=\ Z(y;-y i) /n-m (15)

Trong d6: y;la tri s6 thuc do
y’i latri s6 du béo kiém tra
n 1a sé diém du béo kiém tra
m 14 s6 bac tu do
Pé danh gia phuong an hoic md hinh du bao théng qua ty sé tuong quan 1,
cach tinh nhu sau:
n=\1-(c"/o)" (16)
Theo cdng thuc thi gia tri n chi phu thudc vao ty s (o°/c), dd chinh xac cua
o’ va ¢ phu thudc vao s hang (n) cua ddy sé. Chat luong ctia phuong an du béo
dugc danh gia nhu sau:

Bang 13: Tiéu chuin x&p loai chit lwgng cia phwong an du b&o

Chat lugng ctia phuong an c’/c n Muc bao dam cuia phuong an
du bao du bao P%
Tot <0.50 | >0.86 >82
Pat <0.60 >0.80 >75
Dung tam <0.80 >0.60 >60
Khong dung duogc >0.80 <0.60 <60

44



Trong truong hop day sb liéu ngan vai (n<25) thi chi tiéu trén van dung nhu

sau: véi n tir 16-24 thi ty sé ¢’/o giam di 0.05; véi n tir 15 trg xudng thi ty sé o’/c

giam di 0.10.

Panh gia két qua du bao théng qua chat lwong cua ting lan du béo (sai 6 dur

ba0 Sgp) Va S0 sénh véi sai s6 cho phép dé phan loai nhu sau:

Bang 14: Tiéu chuin danh gia chat lwong cha tirng 1an dw béo.

Sai s6 du béo (Sgp) Xép loai
< 25% sai s0 cho phép Tot
26-50% sai s6 cho phép Kha
51-100% sai s6 cho phép Pat
101-150% sai s6 cho phép Kém
>150% sai 56 cho phép Quéa kém

Pénh gia chung két qua du bao theo phan tram giira s6 lan du bao ding voi

tong so lan dy bao theo cong thic:
P = (n/N)*100%

Voi: P la muc bao dam dy bao (%)
n s6 lan du bao dung,

N 1a tong s6 lan dy bao.

Phuong 4n dugc tinh l1a dat khi P >75%.
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CHUONG 3: UNG DUNG MO HINH MIKE11 PHUC VU DU BAO LU HE
THONG SONG DAY - HOANG LONG

3.1. Co s6 dir li¢u

Dé thyc hién nghién ctu, trong khuén khé luan vin nay di thu thap, kiém tra
va bién tap cé4c sb liéu dau vao 1am co sé cho viéc thiét 1ap va hiéu chinh/kiém dinh
md hinh gom co6:

+ S6 liéu khi twong thity vin

- S6 liéu mua (thoi doan 6 gio) cua cac tram: Lang, Ha Pong, Son Tay, Ba
Vi, Hoa Binh, Kim B6i, Chi N&, Ba Tha, Pha Ly, Nho Quan, Ninh Binh, Bén B¢,
Hung Thi, Nam Dinh tir thang 5 dén thang 11 cac nam 2000, 2001, 2003, 2010,
2017.

-S4 lieu béc hoi cac tram: Son Tay, Lang, Phu Ly, Nho Quan cac nam 2000,
2001, 2003, 2010, 2017.

- S6 liéu dong chay: Q tram Hung Thi do vao cac nim 1969 — 1972, 1974,
1975. Q tram Ba Tha do vao cac nam 1971, 1972, 1974.

- S6 lieu muc nuéc mua 1i: Puoc Iy tir 4 tram trong luu vuc tram thay Ba
Tha, Phu Ly, Hung Thi, Gian Khau tir thang 5 dén thang 11 cac nam 2000, 2001,
2003, 2010, 2017.

STT Nam Muc dich
1 2000
Hiéu chinh
2 2017
3 2001
4 2003 Kiém dinh
5 2010

+ Tai liéu mqt cat:

Gom miat cat ngang, trac doc toan tuyén hé thong song P4y, Hoang Long 45
mat cat dugc do nam 2000 va song Nhué 115 mat cit do nam 1990 trong du an
Phong chéng li dong bang sdng Hong. Séng Pay di co sé liéu do bd sung nim
2007 va tai 47 mat cat tir ciu Tan Lang dén cau Tan Pha (Pha Ly) do nim 2010;
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s6ng Chau Giang gom 25 mit cit do ndm 2010. Céc tai liéu ¢ d6 tin cdy cao va da
dugc c4c co quan st dung trong céc du an thudc ddong bang song Hong.

Théng ké s mat cat trén cic nhanh séng nhu sau:

- Song Pay tir tram Ba Tha dén cira song Day dai 155km gdm 78 mit cit.

- S6ng Nhué tir cdng Lién Mac dén Phu Ly dai 74 km gdm 115 mit cat.

- S6ng Chau Giang tir Phu Ly dén céng Tic Giang dai 25km gém 25 mit cit.

- S6ng Boi tir Hung Thi xudng Bén Dé dai 44,41km gdm 20 mat cat

- S6ng Hoang Long tir Bén Bé t¢i Gian Khau dai 24.139km gom 14 mit cit.

- Song Pao tir tram thuy van Nam Dinh dén Doc Bo dai 24,425km gom 11
mit cat.

Co so dit liéu nghién ctru déu do Tong cuc Khi twong Thity van quan ly,
tham dinh, kiém duyét c6 chat lugng tot va dam bao do tin cay.
3.2. Thiét 1ap mé hinh MIKE11

- Thiét 1ap mang ludi s6ng sudi: Trén co sé ban @6 DEM va ban d6 sé mang
ludi song da xac dinh cac song chinh trén Iuu vuc song Pay-Hoang Long noi ¢6 do
mat cit ngang. Ban d6 sb sau khi chuyén d6i vé dinh dang shape file véi hé toa do
VN2000 dugc nhap vao moi truong MIKELL su dung bo bién tdp mang ludi song
(Network editor). Sau khi nhap can xac dinh cac tuyén song chinh.

+ Soéng Pay tir tram Ba Tha dén ctra song Déy.

+ S6ng Nhué tir cong Lién Mac dén Phi Ly.

+ S6ng Chau Giang tir Phii Ly dén cdng Tac Giang.

+ S6ng Boi tir Hung Thi xudng Bén PE.

+ S6ng Hoang Long tir Bén Dé téi Gian Khau.

+ Soéng Pao tir tram thuy van Nam Dinh dén Poc Bo.
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Untitled
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Hinh 5: Thiét 1ap mang lwéi sdng sudi trong MIKE11
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= L

Hinh 6: So' @b lwéi tram thity vin hé thong luu vire Pay-Hoang Long
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- Nhap mit cat ngang: Tur s6 liéu mat cat ngang thu thap duoc tién hanh nhap
vao md hinh.

River name Topo ID Chainage Cross section ID [meter] SongDay - SD - 35345.0000
SongDay sD 35345.00 ; T T - 20
Section Type Radius Type Datum a0l
[Open | [Resitence Radius -] o .
Coordinates Comection of X coor Morhelogical Model
[ Apply X Y 7] Apply ] Divide Section 18 3---
Lekt 0 0 Calcuiate angle Level of Divide 16
Rght [0 0 Ande [0 [] 16
Resistance numbers Lis
Transversal Distibution |High/Low flow zonies v Left high flow 1 Vegetation 1 1 ’
F— By
1.0 12
D1 - X Z | Resist. | Mark| Zone | Veg. + 12
=--50 1 | 0000 4830 1000 1 ) Norma | B
BN 7 [ i600] 4% 1000 HNorma 1 R 10 %
36832 3 | 22000| 9600| 1000 Morma - 2 &
37569, — g
19308 —|[+_| z8200] se92| Lo00 Norma
e =[5 | 36000 sa70] Looo Norma a1 [os
41097 _|[5_| 95700 5530 1000 MNorma
41235 7 | 95700 6330 1000 Norms i
42769, 8 |119600| 6180 L000 Norma L S 0 9 s W SRR B
43648 9 | 119600 5580 1.000 HNorma N [oe
44866 10 [130300] 5360 | 1000 Norma .
:fg;: 11 [130300| 5960 | 1000 Norma
prnd 12 |172600| 5880 1.000 Norma [o4
phocss 13 | 172600 6480 1.000 MNorma 2
52616, 14 | 176600 6.480| 1000 ) Morms
53797, 15 | 176600 5880 L1000 Nerma 2 [o2
5473 hd| RN Il ] ’ 0 R S
[¥] Synchrarize processed data [insent Cross Seetion...| [ View Processed Data 00
Update processed data T T J T j T ’ -
Update Markers | | Lipdste Zone Cisssfication 0 200 400 600 800 1000 1200 1400
Cross section X data [meter]

Hinh 7: Nhap mit cit ngang trong MIKE11

Untitled

2330000
232EIEIEIEI-3
23‘1EIEIEIEI-E
23EIEIEIEIEI-3
229EIEIEIEI-3
228EIEIEIEI-E
22?EIEIEIEI-E

2260000

2250000
2240000
2230000

2220000 1

2210000

2200000
560000 520000 600000 620000 640000

Hinh 8: So' @ c4c mit cat ngang trén mang séng Pay-Hoang Long trong
MIKE11l
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- Thiét 1ap cac bién:

S6 liéu bién hay diéu kién bién dung trong tinh toan gom sé liéu bién trén
(Q), bién dudi (H), bién khu giira va diém kiém tra (H).

Bién trén 1a sé liéu qua trinh dong chay tai tram khdng ché phia thuong luu 1a
Ba Tha, Hung Thi va cdng Lién Mac, cng Tac Giang. Theo Quy trinh van hanh hé
thdng cong trinh thay loi séng Nhué, trong vu mua khi hé thong khéng c6 yéu cau
tudi nuéc, hodc du bao co ap thap, bdo gan va mua 16n ¢6 kha ning anh huong dén
khu vuc phai khan truong dong cong Lién Mac (Quyét dinh s6 105/2002/QD-BNN
ngay 19/11/2002 cua Bo Nong nghiép va Phat trién Nong thon), khi c6 li cdng Lién
Mac va céng Tic Giang déu dong (const = 0), ddi voi dong chay tai tram Ba Th4,
Hung Thi can tién hanh tinh toan tir mé hinh MIKE-NAM cho hai luu vuc nay.

Vé cong trinh Pap Pay 1a mot trong nhitng cong trinh dau méi phan 1i song
P4y, duoc van hanh theo Quy trinh van hanh cum cong trinh dau méi phan 1i song
P4y, ban hanh kém theo Quyét dinh s6 2140/QD-UBND ngay 04/5/2016 cua Uy
ban nhan dan Thanh phé Ha Noi. Theo d6 cum cong trinh dau mbi phan lii song
P4y dam bao thuc hién nhiém vy, trong mua 1i dua nuéc tir sdng Hong vao séng
Pay v6i luu luong ti da 450m*/s khi muc nudc trén céc trién séng ¢ ving ha du
dudi bao dong 1; thoat duge lwu luong nudc tdi da 2.500m>/s khi xuit hién 1i c6
chu ky Iap lai 16n hon 500 niam trén hé thong sdng Hong hoic xay ra su ¢b nghiém
trong d6i v&i hé théng dé diéu khu vuc noi thanh Ha Noi, sy ¢b trong quan 1y diéu
hanh hd chira. Trong khudn khd nghién ctu cua luan van, gia thiét bién trén cua
song Pay tai cong trinh Bap Pay dong kin.

Bién dwéi 12 qua trinh muc nudéc triéu tai cira Pay budc thoi gian 1a 01 gio,
duoc tinh toén dya trén md hinh du bao triéu toan cau, c6 san trong bo MIKE11.
Qua qua trinh tinh toan lai muc nudc triéu cira Pay so sanh vdi muc nudc thyc do
tram thay van Nhu Tan nhan thay c6 su phd hop vé chu ky triéu, bién do dao dong
triéu, vé pha nudc 1én, pha nudc xubng; dinh triéu tai cira Day xuat hién trude dinh
triéu Nhu Tan khoang 1 gio, chan tridu cira Day xuét hién trude chan triéu Nhu Tan

khoang 1-2 gio.
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Bién khu giira: Dé thiét 1ap bién gia nhap khu giira trén toan bo luu vuc
song Pay-Hoang Long, tir ban d6 luéi song Pay, séng Hoang Long va ban d6 cao
d6 s6 DEM 30x30m bang phan mém ArcGIS tién hanh xay dung cac duong bién va
phan chia luu vuc sdng Pay-Hoang Long thanh 12 tiéu luu vuc gom: BATHA,
NHUE, CHAUGIANG, PHULY, NINHBINH, HUNGTHI, BENDE, GIANKHAU,
LV1, LV2, LV3, DOCBO. Trong cé4c tiéu luu vuc nady chi c6 BATHA va
HUNGTHI 1a ¢6 do luu luong trong qua kht, céc tiéu luu vuc con lai déu khéng co
tram do luu luong nén s& duoc tinh toan tr mé hinh MIKE-NAM. Qué trinh thiét
lap m6 hinh MIKE-NAM cho c4c tiéu luu vire nhu sau:

+ Trén co s phan chia cac tiéu luu vuc, ban dd dwgc xuat dudi dang shape
file v6i hé toa d6 VN2000, ban do nay duoc nhap vao méi trudng Basin View cua
mo hinh MIKE-NAM (Hinh 9).

Untitled

2340000 7
2330000 - ________
23200001 : ________
2310000 3§ --------
2300000—5---- ________
2200000 31 ; ________
2230000—5-----5- ________
P T E—— » S
2260000 - ------------ . o
29500001 - -------------

2240000—5 ----- oo bone

22300001 ------------- ------------ . ==

2220000 §-----------e oo beeeennneees b \

2210000 §--------ooo---o beeeneeee R’ AN

S0 Sa0000 830000 | 600000 | 620000
Hinh 9: Cac lvu vuc bd phan trén lwu vee song Pay —-Hoang Long
+ Dit tén va thiét 1ap dién tich cac tiéu luu vuc ving nghién ctu trong md
hinh MIKE-NAM
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Catchmerts | NAM | UHM | SMAP | Urban | FEH | DRiRt | Timeseries

Catchment Definition

Catehment name NHUE
Rainfall runff mode! type [Nam -
Catchment area 469.801

Calibration plat

Catchment Owerview

Name Model Area Calculated Area| #ID
2 CHAUGIANG MAM 137.368 137.368 0
3 MINHEIMNH MAM 514.087 514.087 0
4 DOCBO MAM 290,895 290.895 0
5 LW3 MAM 535.378 535.378 0
6 LW2 MAM 511.777 511.777 0
7 LWl MAM 498,837 498,837 0
8 HUMNGTHI MAM 639,901 639,901 0
9 BATHA MAM 142297 142297 0
10 | BEMDE MAM 284,256 284.256 0
EE) FTA R AT SEXY] @4 nene @ ncne n

Hinh 10: Dién tich cac tiéu hru vue séng Pay-Hoang Long

+ Sau khi ¢6 cac tiéu luu vuc tién hanh thiét 1ap cac tram do mua cho md

hinh MIKE-NAM, nhap vj tri cac tram va s6 liéu cac tram vao mé hinh

Edit Station

File: Selection
oK

File name : EACAD HOC Luan_van_Mike11WNAM_

Cancel
ftem number ;1 E]

i

ftem name :  KTlang

Location coordinates
X 5515208
Y- 23176587

Station
Mame : KTlang
Number : 1
Precipitation 0

Hinh 11: Thiét Iap cac tram do mwa trong MIKE-NAM
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Untitled
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Hinh 12: C4c tiéu lwu vuc va vi tri cac tram do muwa trong MIKE-NAM

+ Tinh toan céc trong sé cho tiéu luu vuc theo phwong phap Pa giac
Thiessen c6 trong MIKE-NAM.

Catchments | NAM_| UHM | SMAF [ Urban [ FEH | DRift | Timeseries |
HUNGTHI
Hydrological Timeseries for Selected Catchment
Weighted ’
Datatype | oFLTE [ File name Item | Browse
Rainfall HUNGTHI_RAINF | WEIGHTED
Evaporation ] |BOCHOLST.LPL_|PHULY
(Observed discharg| ] | NAM_QOBS_HU | HUNGTHI
Mean Area Wieichting
Use time-fixed combinations
Weight=d average | Distribution in time
Browse - - ] - - ] - - [ - - [ - ) - - ] - e
Station Mo . 1 2 3 4 5 6 7 8 9 10 11 12
Filename NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| NAM_ObsRain_| I
Ttem KTLzng KTHaDong | KISonTay KTBaVi HozBinh KimBoi ChiNe BaTha KTPhuLy KTNhoQuan | NinhBinh BenDe H
1. Combination | 0.9999998 0 0 0 [] 0338 048 0117 00358 0 0 0 0| |5
3. Combination | 0 0 [ 0 0 0 0 0 0 0 0 [ 0
3. Combination | 0 [ 0 0 0 0 0 0 0 0 [ 0 0
4. Combination | 0 0 0 0 [ 0 [] 0 [] 0 0 0 o
5. Combination | 0 0 0 0 [] 0 ] 0 ] 0 0 0 0
6. Combination | 0 0 0 0 0 0 0 0 0 0 0 0 o -
< m ] v
Catchment - MAW Overview
Dt type Ranfal =] Tipe |Weighted average ~| [Combination [1_ =
Station No. 1 2 3 4 5 6 7 8 9 10 11 12 13 -
Catchm.Ttem| _ Kilang KTHaDong | _KTSonTay KTBaVi HoaBinh KimBoi ChiNe BaTha KiPhuly | KTNhoQuan | _ NinhBinh BenDe Hungl
7| LvL [ 0 [ 0 0 0 0 0 0 037 0 0314 0316
g HUNGTHI [0 0 0 0 0338 048 0117 00358 0 [ 0 0 00289
9 |BATHA 3.76e-005 0142 0485 0104 0077 [ 0 0211 0 [ 0 0 0
[4 [ n v

Hinh 13: C4c trong sé tinh toan caa tirng tram mwa doi véi tirng luwu vuc

Qua cac budc ¢ trén da thiét l1ap duoc md hinh MIKE11 va thiét lap dugc mo
hinh MIKE-NAM cho céc tiéu luu vuc. Cac bién sir dung trong mé hinh MIKE11

t6ng hop nhu bang sau:
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Bang 15: C4c bién sir dung trong md hinh

Tiéu luu vuc/ A . Muc
TT Song So6 liéu
Vi tri dich
1 Céng Lién Mac Nhué
, , — Const=0
2 | Cong Tac Giang | Chéau Giang
Q Bién
3 BATHA Déy )
(Tinh tr m6 hinh tren
4 | HUNGTHI Boi MIKE-NAM)
H (Thuc do)
5 PHULY Day
6 NHUE Nhué
8 CHAUGIANG | Chau Giang
9 GIANKHAU Hoang Long
Q Bién
10 BENDE BOi (Tinh tr m6 hinh khu
11 NINHBINH Day MIKE-NAM) giira
12 DOCBO bao
13 LV1 Hoang Long
14 LV2 Day
15 LV3 Day
16 Cura Day Day H Bién

Trong cac bién gia nhap khu gitta c6 luu vec DOCBO bi anh huong boi dong
chay séng Hong qua tram thuy vin Nam Dinh, qua trinh luu lwong tai tram thuy vin
Nam Dinh dit 1a nhap luu ¢ dinh (const = 600m®/s) 1a luu lwong trung binh trong
mua I{i.

Ban do luu vuc séng Pay- Hoang Long trong qua trinh thiét 1ap mé hinh
MIKE11.
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BAN PO LUU VU'C SONG PAY-HOANG LONG
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2320000
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2300000
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- High {1259
—

—
- Low 1|33
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475 95 19 285
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2260000
!
I

Hinh 14: Ban @ luu vure séng Pay-Hoang Long

3.3. Hiéu chinh va kiém dinh mé hinh
3.3.1. Hiéu chinh va kiém dinh mé hinh MIKE-NAM
3.3.1.1. Hi¢u chinh mé hinh MIKE-NAM

Xay dung dwong H-Q tram Ba Tha, Hung Thi:

Dé thuc hién qua trinh hiéu chinh va kiém dinh mé hinh MIKE-NAM d6i Vi
tram thuy van Ba Tha va Hung Thi cin c6 luu luwong tai hai vi tri nay, tuy nhién
trong nhitng nim gan day hai tram nay déu chi do myuc nuéc. Tir tai liéu thu thap
duoc qua qua trinh nghién ctru dong chay 1a trén luu vuc song Pay-Hoang Long,
tram thuy van Ba Tha do Iuu Iuwgng vao cac nam 1971, 1972, 1974, tram thuy van
Hung Thi do luu lwong vao cac nam 1969 — 1972, 1974, 1975. Tién hanh xay dung
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duong H-Q tram Ba Tha va Hung Thi, qua danh gia hé s twong quan R? tram Ba
Thé dat 0.9707, tram Hung Thi dat 0.9966.
Phuong trinh tuong quan nhu sau:
Qgr = 1.0343.Hgr® + 1.942.Hg;” + 36.632.Hgr - 17.401
Qur = -0.6836.Hyr° + 38.595.Hyyr * — 439.18.Hyyr + 1430.6
Trong d6: Qgr 14 luu lugng tram thuy van Ba Tha (m*/s)
Hgr la muc nudce tram thiy van Ba Tha (m)
Qur 14 luu lwong tram thay van Hung Thi (m?/s)
Huyt 12 muc nudce tram thay van Hung Thi (m)
Nhu vay phuong trinh H-Q ciia ca hai tram nay c6 thé sir dung duoc dé tra
luu lwong tir myuc nude twong wng phuc vu cho qué trinh hiéu chinh va kiém dinh.
Hiéu chinh md hinh 1a c6ng viéc hét stc quan trong trong viéc xay dung va
ap dung md hinh toan, trong mé hinh MIKE-NAM viéc t6i uu bo thong sé cia md
hinh duoc thyc hién bang phuong phap thir sai va phuong phap t6i wu. Dua trén sy so
sanh gitra qua trinh thuc do va tinh toan; két qua danh gid, hiéu chinh théng sé duoc
thuc hién dé nang cao két qua tinh toan véi chi tieu Nash, sai sé dinh 1d, thoi gian
Xuat hién dinh 18, duong nudc 1én, nudc xudng. Cong viéc hiéu chinh bd théng sé

md hinh thuc hién theo c&c budc chinh dugc thé hién tai so do sau.

Gia dinh b Chay mé DBanh gia Dirng va luu
. : Pat :
thong sb J  himn J  Kétqua P8 | bo théng s6
(Bude 1) (Buéc 2) (Bude 3) (Bude 4)
N

=

k=3

=

v}

A 4
Hiéu chinh bd
théng s

N

(Budc 5)

Hinh 15: So @6 cac bwdéc hiéu chinh b théng sé6 mé hinh MIKE - NAM
Budc 1: Gia dinh bo thdng sb ban dau

Budc 2: Chay md hinh (lan dau véi ché do do tim tu dong)
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Budc 3: Kiém tra tinh phu hop cua bo thong sb thong qua dudng qua trinh
lwu luong tinh todn va thue do. Panh gia chi s6 Nash, sai sé dinh 1d, thoi gian xuét
hién dinh 1i, duong nuéc [én, nudc xudng.

Budc 4: Khi thong sé dam bao yéu cau, phi hop véi cac quy dinh thi ding
hiéu chinh va bo théng sé duoc luu lai.

Budc 5: Khi bo thong sé khong dat thi tiép tuc hiéu chinh bo théng sb chinh
bang cach ting, giam gié tri cua cac hé sé va thuc hién lai budc 2 va tiép tuc cho
dén khi dat yéu cau.

- Lya chon c4c tran 1o dé hiéu chinh mé hinh nhu sau:

Tram thay Tran 1a
STT . ]
van Bat dau Két thic
1 Hung Thi, 01:00 2/9/2000 19:00 26/9/2000
2 Ba Tha 01:00 8/10/2017 19:00 26/10/2017

- Két qua hiéu chinh md hinh MIKE-NAM cho luu vuc song Day-Hoang

Long thé hién trong hinh va bang sau:

BATHA, Observed RunOff [m*3/g] -~---
BATHA, Simulated RunOff [m"3/s] ——

t t t t t
00:00 00:00 00:00 00:00 00:00
2000-09-06 09-11 09-16 09-21 09-26

BATHA, Accumulated Qobs. Million [m*3] —+--—
BATHA, Accumulated Qsim. Milien [m*3] ——

Hinh 16: Pwong qua trinh lwu lweng thue do va tinh toan tran lii nam 2000 tai
tram Ba Tha trong qua trinh hiéu chinh mé hinh MIKE-NAM
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BATHA, Observed RunOff [m*3/s] -~---
BATHA, Simulated RunOff [m*3/g]

500
400 1
300 1

2001

___ _EGA0 HOGILEn van Mike11IAM _HC 017 RRcdibrmloniBATHAABD

100
02 \ . .
00:00 00:00 00:00
2017-10-12 10-17 10-22

BATHA, Accumulated Qobs. Milion [m"3] —~---
BATHA, Accumulated Qsim. Milion [m"3] ——

Hinh 17: Du’()'ng qua trinh luu lwgng thue do va tinh toan tran li nam 2017 tai
tram Ba Tha trong qua trinh hiéu chinh mé hinh MIKE-NAM

HUNGTHI, Observed RunOff [m"3/s] —+~--~—
HUNGTHI, Simulated RunOff [m"3/s]

1500 7

1000 7

- oo - A0 HOC e van Miked1IKAM HC SOOOIRRcalibralonif I HGTHLASO

500
0 f - T ; 7 f
00:00 00:00 00:00 00:00 00:00
2000-09-06 09-11 09-16 09-21 09-26
HUNGTHI, Accumulated Qobs. Milion [m*3] —+—-+-

Hinh 18: Du’O'ng qua trmh lwu lwgng thwe do va tinh toan tran lit nam 2000 tai
tram Hwng Thi trong qua trinh hi¢u chinh mé hinh MIKE-NAM

HUMGTHI, Observed RunOff [m*3/s] —+--—
HUNGTHI, Simulated RunOff [m"3/3]

1400 7

1200

1000 7

800 7

600

400

2007

- - - ERAQROC e, ver Mo 1AM HC_ZDITIRRoRbeon iU NQTHIAAD ____

t
00:00 00:00 00:00
2017-10-12 1017 10-22

HUNGTHI, Accumulated Qobs. Million [m*3] —+-+-
HUNGTHI, Accumulated Qsim. Million [m"3]

Hinh 19: Du’O’ng qua trinh luu lwgng thwe do va tinh toan tran lii nam 2017 tai
tram Hung Thi trong qua trinh hi¢u chinh mé hinh MIKE-NAM
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Bang 16: Chi tiéu danh gia chat lweng hiéu chinh mé hinh MIKE-NAM

Qmax W4 Wit AW

Tran Qmax td AQ At 6 6 6

Tram G Nash s) tt o) | (@) (20 (10 (10
u m-/s 0 10

(ms) s m) | m) | m

Ba |2000|0.838| 138 139 | 0.72 116 135 19

0

Tha | 2017 | 0.84 | 531 530 | 0.19 9 508 443 65
Hung | 2000 | 0.906 | 1858 | 1861 | 0.16 0 184 190 6
Thi | 2017|0932 | 1516 | 1512 | 0.26 1 251 239 12

- Két qua hiéu chinh duong qua trinh luu lwong tinh todn voi dudng qué
trinh luu lugng thue do tai cac tram Ba Tha va Hung Thi khé tét vé dinh 1d ciling
nhu thoi gian xuat hién dinh, riéng thoi gian xuét hién dinh 1& ndm 2017 tai tram
Ba Tha trong qué trinh tinh toan xuat hién sém hon so véi thuc do ¢ thé do céac
tram do mua trén luu vuc chua phan anh day da dién bién mua thuc té, tuy nhién
vé xu thé duong nude 1én, dudng nudc xudng cac tran 1a tinh toan déu kha phu
hop voi thuc do. Tran i ndm 2000 tai tram Ba Tha cho thay khi bat dau tran 1a,
dinh 1d nhé mo hinh chua phan anh duoc dién bién dong chay 1i, khi mua 1én,
muc nudc cao md hinh da phan anh kha tét vé xu thé dong chay; khi 1 xudng
chan 1ii bi anh huong cua thiy triéu tuy nhién trong truong hop nay méd hinh
MIKE-NAM khdng mé ta dugc anh hudng thay triéu. Vé sai sb tong luong tuong
d6i nho, chi s6 Nash kha tét tir 0.838 dén 0.932, nhu vay qué trinh hiéu chinh voi
bo théng s6 1a dat yéu cau.
3.3.1.2. Kiém dinh md hinh MIKE-NAM

Tir bo théng sé da thu dugc trong qua trinh hiéu chinh, dé danh gia do on
dinh cia bo thdng sé tién hanh kiém dinh lai véi thoi gian doc 1ap.

- Lya chon cac nam 2001 va 2010 dé kiém dinh md hinh nhu sau

Tram thuy Tran 10
STT R ,
van Bat dau Két thac
1 Ba Tha, 01:00 15/6/2001 19:00 2/8/2001
2 Hung Thi 01:00 18/8/2010 19:00 12/9/2010
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- Qué trinh kiém dinh b thdng s6 cho tran 1 c6 két qua nhu sau:

BATHA, Observed RunOif [m*3/s] -~-~-
BATHA, Simulated RunOff [m"3/g]

3507

300 7

250

2007

150

July
2001

MAR IO NG HIGAD HOG Lun ver Mike TUKAM_ KD 0007 _T01URAcibmlon BAaTHANED

Iy

Hinh 20: Puwong qua trinh luu lwgng thuc do va tinh toan tran la niim 2001 tai
tram Ba Tha trong qué trinh kiém dinh mé hinh MIKE-NAM

BATHA, Observed RunOff [m*3/s] -+«-~-
BATHA, Simulated RunOff [m*3/s]

400
350 4--
3004
250
200 ' ’ ——————————————————— ———————————————

150 4 : : B et b

100 : - B Rt
___________________ L....“.“‘__"_*‘_'s-g-.’._;‘

507

t f t t
00:00 00:00 00:00 00:00 00:00
2010-08-20 08-25 08-30 09-04 09-09

- - - - FGAD HOC [Luan_van Mike 1AM, KD 000,17 2010 RclibrloniBaTHAGKD

Hinh 21:'Du’(‘)’ng qua trinh luu lwgng thue do va tinh toan tran la nim 2010 tai
tram Ba Tha trong qua trinh kiém dinh md hinh MIKE-NAM

HUNGTHI, Observed RunOff [m*3/s] —+~--+—
HUNGTHI, Simulated RunOff [m"3/s]

July
2001

LARICO NG N G0 HOG ILUED vary Mtke CNAM KD 010 001 RRcibmion HUNGTHIAED.

Hinh 22: Puwong qua trinh luwu lwgng thwe do va tinh toan tran lii nim 2001 tai
tram Huwng Thi trong qué trinh kiém dinh mé hinh MIKE-NAM
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HUNGTHI, Observed RunGQff [m"3/s] —+-+—
HUNGTHI, Simulated RunOff [m"3/s] ——
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Hinh 23: IDu’(‘)’ng qua trinh luu lwgng thue do va tinh toan tran la niim 2010 tai

tram Hung Thi trong qua trinh kiém dinh mé hinh MIKE-NAM

Bang 17: Chi tiéu danh gia chat lwong Kiém dinh mé hinh MIKE-NAM

Qmax W4 Wi AW

Tran Qmax td AQ At 6 6 6

Tram 6 Nash (ms) tt o) | (@o) (20 (10 (10
i m°/s 0 i

(mls) s m | om) | m

Ba |2001|0.794 | 397 390 | 1.76

Tha | 2010 | 0.852 | 423 419 | 0.95
Hung | 2001 | 0.839 | 434 467 7.6

Thi | 2010 | 0.82 | 1124 | 1139 | 1.33

642 543 99
366 311 55
192 210 18
176 155 21

Wl k| b W

- Qua qué trinh kiém dinh ta nhan thiy duong qua trinh Iuu luong tinh toan
véi dudng qua trinh luu luong thue do tai cac tram Ba Tha va Hung Thi cho két qua
kha tét vé tri s6 dinh i va thoi gian xuat hién dinh, riéng thoi gian xut hién tran 1
nam 2010 tai tram Ba Tha sém hon so véi thuc do. V& xu thé nhanh 1@ 1én, nhanh i
xudng gitra tinh toén vai thuc do déu phi hop, véi tran 1i kép nam 2001 tai Ba Théa
c6 sy sai khac nhiéu ¢ dinh 1i nho khi yéu té mua chua phan anh duoc, di véi dinh
10 16n da c6 su phu hop gitta tinh todn va thuc do; vai tran I nam 2001 va 2010 tai
tram Hung Thi trong qua trinh tinh toan céc dinh 1ii nhé thudng thién thip hon vi
thuc do, dinh 1 16n ¢6 sy phd hop giira tinh toan va thuc do. Chi sé Nash dat dugc
tuong doi tot tir 0.794 dén 0.852, sai s6 tong luong nho, phi hop giira tinh ton va
thuc do. Nhu vay bo théng sb thu duoc sau qué trinh hiéu chinh va kiém dinh 1a dat

yéu cau, duoc sir dung sang cac budc tiép theo.
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B6 théng sé ciia mo hinh thu dwoc sau qud trinh hiéu chinh/kiém dinh trinh
bay trong bang sau:
Bang 18: B thong sé ciia md hinh MIKE-NAM

Luuvuc | Umax | Lmax | CQOF | CKIF | CK1,2 | TOF TIF
BATHA | 10.2 | 525 | 0.879 |636.4| 85 | 0.0476 | 0.2065
HUNGTHI | 10.1 | 81.5 | 0.878 |203.4| 254 | 0.0755 | 0.556

3.3.2. Hiéu chinh va kiém dinh mé hinh MIKE11
3.3.2.1. Hiéu chinh mdé hinh MIKE11

M6 hinh MIKE-NAM duoc hiéu chinh trudc tai cac tiéu luu vuc, bd théng sé
dbi vai céc tiéu luu vuc duge muon tir bo théng sé thu duoc théng qua qué trinh
hi¢u chinh va kiém dinh d6i véi luu vuc BATHA, HUNGTHI vi céc tiéu luu vyc
nay co cac diéu kién twong tu vé dong chay, ving mua. Két qua tinh toan sé dua
vao MIKE11 qua cac bién gia nhap khu gitra (Q~t).

Phuong phép thir sai duoc ding dé hiéu chinh cac thong s cia mé hinh. Lya
chon mot bo hé sé nham cho cac mat cat ngang trong so do tinh toan, vi cac hé sb
nham tai cac doan cua song la khé xac dinh chinh xac trudc, cac chuong trinh tinh
toan thuy lec phai tim cach hiéu chinh sao cho két qua tinh toan pht hop véi thuc
do va dat duoc dang qua trinh 1ii va dinh 10 sat voi thuc té nhat.

- Sir dung 02 tran 1ii nam 2000 va 2017 dé tinh toan va hiéu chinh mé hinh
MIKE11.

Tram thuy Tran 10
STT . .
van Bat dau Két thic
1 Phu Ly, 01:00 02/9/2000 19:00 26/9/2000
2 Gian Khau 01:00 08/10/2017 19:00 26/10/2017

- Két qua tinh toan qua trinh muc nudc lii trén song P4y, Hoang Long bang mo
hinh MIKE 11 duoc kiém tra tai tram Pha Ly va Gian Khau nhu sau:
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Time Series Water Level

T T T T T T T T T T T T
4-9-2000 6-9-2000 8-9-2000 10-9-2000 12-9-2000 14-9-2000 16-9-2000 18-9-2000 20-3-2000 22-9-2000 24-9-2000 26-9-2000

Water Level
— SONGDAY 84953

External TS 1
— H PHULY-THUC DO

Hinh 24: Pwong qua trinh mwe nwéc tran li nam 2000 tai tram Pha Ly trong

qgua trinh hiéu chinh mé hinh MIKE11

Time Series Water Level

T T T T T T
10-10-2017 12-10-2017 14-10-2017 16-10-2017 18-10-2017 20-10-2017 7 7 7

Water Level
— SONGDAY 84959

External TS 1
— H-PHULY-THUC DO

Hinh 25: Pwong qua trinh mwe nwéc tran li nam 2017 tai tram Pha Ly trong

gua trinh hi¢u chinh mé hinh MIKE11
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Time Series Water Level

T T T T T T T T T T T T
2.3.2000 4.9-2000 6-9-2000 8-5-2000 10-9-2000 12-9-2000 14-9-2000 16-9-2000 18-9-2000 20-3-2000 22.5.2000 24-3.2000 26-5.2000

Water Level
— SONGHOANGLONG 24139

External TS 1
— H-CGIANKHAU-THUC DO

Hinh 26: Pwong qua trinh mwe nwéc tran li ndm 2000 tai tram Gian Khau

trong qua trinh hiéu chinh mé hinh MIKE11

T g g g o S SR P U

T T T T T T T T T
8-10-2017 10-10-2017 12-10-2017 14-10-2017 16-10-2017 18-10-2017 20-10-2017 22-10-2017 24-10-2017 26-10-2017

Time Series Water Level Water Level
T T - ONG 241
External TS 1
— H-GIANKHAU-T! o

Hinh 27: Pwong qué trinh mwe nwéc tran li nim 2017 tai tram Gian Khau

trong qua trinh hiéu chinh mé hinh MIKE11

Bang 19: Két qua hiéu chinh md hinh MIKE11

Hmax td Hmax tt AH At

Tram Tran 1 | Nash (m) (m) (m) (gid)
Phu Ly 2000 | 0.958 3.05 3.04 -0.01 0
Gian Khau | 2000 | 0.962 2.94 2.96 +0.02 1
Phu Ly 2017 | 0.939 4.93 4.95 +0.02 0
Gian Khau | 2017 | 0.925 4.50 4.49 -0.01 0
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- Két qua hiéu chinh duong qué trinh mue nude 1 tinh toan véi duong qué
trinh muc nuée 1 thue do tai cac tram kiém tra Phu Ly va Gian Khau cho thay vé
dinh 1ii ciing nhu thoi gian xuat hién dinh khé t6t, xu thé swon 1ii 1én va suon lii
xudng twong ddi phi hop, dao dong triéu tai chan 1i ciing kha phu hop, chi sb
Nash dat trén 0.925, nhu vay qua trinh hiéu chinh véi bo théng s 1a dat yéu cau.
3.3.2.2. Kiém d@inh md hinh MIKE11

Tur bo théng s da thu duoc trong qué trinh hiéu chinh moé hinh MIKE11, dé
danh gia do 6n dinh caa bo thdng sé tién hanh kiém dinh lai véi bd s6 liéu doc lap.

- St dung 02 tran 1& ndm 2003 va 2010 dé kiém dinh mé hinh.

Tram thay Tran la
STT I ]
van Bat dau Két thic
1 Phu Ly, 01:00 04/9/2003 19:00 05/10/2003
2 Gian Khau 01:00 19/8/2010 19:00 12/9/2010

- Két qua kiém dinh qua trinh muc nudc 1 trén song Day, Hoang Long bang
m6 hinh MIKE 11 duoc Kiém tra tai tram Pha Ly va Gian Khau nhu sau:

im Time Series Water Level Water Level

External TS 1

T T T T T T T T T T T T T T T T
5-9-2003  7-9-2003  9-9-2003 11-9-2003 13-9-2003 15-9-2003 17-9-2003 19-9-2003 21-9-2003 23-9-2003 25-9-2003 27-9-2003 29-9-2003 1-10-2003 3-10-2003 5-10-2003

Hinh 28: Pwong qua trinh mwe nwéc tran li nam 2003 tai tram Pha Ly trong
qué trinh kiém dinh mé hinh MIKE11
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Im] Time Series Water Level

592003 7-9-2003 9-9-2003  11-9-2003 17-9-2003 21-9-2003

Water Level
— SONGHOANGLONG 24139

External TS 1
— H GIAN KHAU-THUC DO

Hinh 29: Pwong qua trinh mwe nwéc tran 1i nim 2003 tai tram Gian Khau
trong qua trinh kiém dinh mé hinh MIKE11

m] Time Series Water Level

7-9.2010

9.3.2010

Water Level
— SONGDAY 84953

External TS 1
— H PHU LY-THUC DO

Hinh 30: Pwong qua trinh mwe nwéc tran li nam 2010 tai tram Pha Ly trong
qué trinh kiém dinh mé hinh MIKE11

[m] Time Series Water Level

Hinh 31: Pwong qué trinh mwe nwéc tran li nim 2010 tai tram Gian Khau
trong qué trinh kiém dinh mé hinh MIKE11
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Bang 20: Két qua kiém dinh mé hinh MIKE11

Hmax td | Hmax tt AH At

Tram Tran la Nash N
(m) (m) (m) (gi0)

Phu Ly 2003 0.959 3.96 3.92 -0.05 1

Gian Khau 2003 0.943 3.22 3.25 +0.03 0

Phu Ly 2010 0.832 4.01 3.99 -0.02 13

Gian Khau 2010 0.774 3.23 3.29 +0.06 4

- Qua qué trinh kiém dinh ta nhan thay: Puong qua trinh myc nudce 1i tinh
toan véi dudng qué trinh muc nudc 1 thue do tai cac tram kiém tra Pha Ly va Gian
Khau c6 su phi hop vé hinh dang 1i, suon 1 1én, sudn 1i xudng, vé gia tri va thoi
gian xuat hién dinh 1di, riéng thoi gian xuat hién dinh 1& ndm 2010 tai tram thiy vin
Pha Ly cham hon thuc do c¢6 thé do s6 liéu do mua trén luu vuc chua du dé phan &nh
hét dién bién mua xay ra thuc té, tuy nhién viéc phan anh xu thé muc nuéc va dang
duong qua trinh muc nude 1a tot. V& xu thé tridu gitta tinh toan va thuc do & muc
nudc thap tai tram Phu Ly va Gian Khau 1a kha phu hop, riéng tram Gian Khau nam
2010 bién d6 triéu tinh toan thién thap so véi bién do tridu thuc do, tuy nhién vé thoi
gian xuat hién chan, dinh triéu twong d6i phi hop. Chi s6 Nash dat dugc twong ddi tot
tir 0.774 dén 0.959. Nhu vay c6 sy sai khac nho giita tinh toan va thuc do nhung nhin
chung qua trinh tinh toan khéa phl hop véi thuc do tai cac tram kiém tra Pha Ly va
Gian Khau, bo thong s6 da thu dugc c6 thé str dung cho cac budc tiép theo.

Bo thdng s6 cia mo hinh nhu sau:
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Bang 21: Két qua xac dinh hé sé nham trén cac séng

STT Tén sdng Mt cit Hé s6 nham
1 Séng Boi 0 0.040
2 Séng Boi 7604 0.040
3 Séng Boi 8798 0.040
4 Séng Boi 11544 0.035
5 Séng Boi 25462 0.035
6 Song Chau Giang 0 0.025
7 Séng Chau Giang 2000 0.025
8 Song Chau Giang 10000 0.030
9 Séng Chéau Giang 20000 0.030
10 Song Chau Giang 25000 0.030
11 Séng Pao 0 0.030
12 Song Pao 13079 0.030
13 Song Dao 24425 0.030
14 Song Day 35345 0.035
15 Séng Day 52616 0.035
16 Song Bay 70017 0.035
17 Séng Day 84959 0.035
18 Song Bay 86750 0.030
19 Song Pay 10010 0.030
20 Song Bay 10940 0.030
21 Song Pay 12810 0.030
22 Song Day 14562 0.030
23 Song Pay 14920 0.025
24 Song Day 15071 0.025
25 Séng Day 16543 0.025
26 Song Bay 17995 0.025
27 Song Pay 18992 0.025
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STT Tén song Miit cat Hé s6 nham
28 Séng Hoang Long 0 0.035
29 Song Hoang Long 6157 0.035
30 Séng Hoang Long 11161 0.035
31 Séng Hoang Long 16588 0.035
32 Séng Hoang Long 24139 0.035
33 Song Nhué 0 0.030
34 Song Nhué 61000 0.030
35 Song Nhué 62000 0.025
36 Song Nhué 70050 0.025
37 Song Nhué 74000 0.025

3.4. Ung dung m6 hinh MIKE11 di xay dung vao du bao thir nghiém

Pé danh gia mic dam bao cua phwong 4n trong du béo thir nghiém can xac

dinh duoc sai sb cho phép. Sai s6 cho phép tai hai vi tri du bao Pha Ly va Gian
Khau nhu Bang 22, Bang 23.

Bang 22: Sai s6 cho phép du bao mue nwée dinh lii tai tram Phii Ly va Gian Khau

(Quyét dinh sé 722/0B-TCKTTV, ngay 05/12/2018 cuia Tong cuc KTTV, Ban hanh

quy dinh tam thoi sai s cho phép tai c&c vi tri dw b&o thiy van trén cdc séng thuéc

pham vi ca nuoc)

Song Tram Sai s6 dinh i (m)
Pay Phu Ly 0.48
Hoang Long | Gian Khau 0.40

Bang 23: Sai so6 cho phép dw bao qua trinh lii tai vi tri tram Phii Ly va Gian Khau

Song Tram Sai s6 12h (m) Sai s6 24h (m)
Day Phu Ly 0.19 0.30
Hoang Long | Gian Khau 0.17 0.27

Nguon: Pai KTTV tinh Ha Nam, Pai KTTV tinh Ninh Binh
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Sau khi d3 tién hanh cac budc hiéu chinh va kiém dinh mé hinh thu duoc bo
thong sé 6n dinh cho luu vuc song Pay — Hoang Long, tién hanh (ng dung dir bao
qua trinh 1d cho cac vi tri tram thiy vian Pha Ly va tram thay van Gian Khau véi
thoi gian du kién tir 12 gio dén 24 gio.

Pé tién hanh dy bao lii tai hai vi tri trén can tién hanh du bao bién, bién trén
la qua trinh Iuu lugng tai tram Ba Tha va Hung Thi, bién khu gitra 1a qua trinh luu
lwong tai cac tiéu luu vuc, sir dung cac gia tri mua du bao 12 gio, 24 giod trén luu
vuc. Hién nay c6 rat nhiéu cac mé hinh dy bao mua dang dugc &p dung trén thé gioi
cling nhu tai Viét Nam, sau khi tham khao y kién cac chuyén gia tai Trung tam dy
bao KTTV quéc gia, can cir trén tinh lién tuc va do tin cay ciing nhu kha ning sir
dung bo sé liéu truc tiép trong nghiép vu vé sau, nghién ctu nay lua chon két qua
du bao mua cia mé hinh han vira Chau Au hién dang duoc sir dung trong du bao
tac nghiép tai Trung tm dy bao KTTV qudc gia, két hop véi cac ban tin du bao
mua 1én duoc dua ra cia Pai KTTV tinh Ha Nam va Dai KTTV tinh Ninh Binh,
sau d6 tién hanh phan tich cac két qua du bao mua va lya chon két qua dy bao mua
lam dau vao cho md hinh du bao 1i. Bién dudi 12 sb liéu muc nudc triéu thién vin
tai ctra song bay.

Cac budc tién hanh thtr nghiém dy bao 1i nhu sau:

Cip nhit mwa thwe do, phén tich két qua du
bao mura, lwa chon lrgng mua dir bao

!

Dir bao dong chay tai bién trén va Dur bao mue nirde triéu tai bién
bién khu gitta cia mo hinh MIKE 11 dudi cia mo hinh MIKE 11

Dy bao muc nwée 1 tai vi tri Pha Ly trén song
Pay, Gian Khau trén séng Hoang Long

h
Phin tich danh gia két qua du bao

Hinh 32: Céc bwéc tién hanh dw béo thir nghiém
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- Buréc 1. Cap nhat mua thuc do, phan tich két qua dyu bao mua, lya chon
mua du b4o: Dén thoi diém du béo cap nhat s liéu mua thuce do trén toan bd hé
thong tram do mua trén luu vuc vao md hinh, phan tich su hop Iy vé két qua
mua dy béo 12 gid, 24 gio tr md hinh du bao mua, cap nhat két qua mua du
b&o vao mo hinh.

- Buoc 2. Du bao dong chay tai bién trén va bién khu gitta cia mé hinh
MIKE11: Tir s6 liéu mua d cap nhat tién hanh chay md hinh MIKE-NAM cho céc
bién trén va bién khu giita cho toan bo hé théng, két qua I1a dong chay tai cac tiéu
luu vuc.

- Bu6c 3. Dy bao triéu tai bién dudi cia mo hinh MIKEL1: La bién triéu
thién van tai cra Day, tinh tir bd hang s diéu hoa. Budc nay cé thé dugc thuc hién
truéc cho ca giai doan du béo va nhap san trong file dit liéu bién.

- Buéc 4. Dy bao myc nude 1i tai vi tri Pha Ly trén séng Pay, Gian Khau
trén séng Hoang Long: Tir két qua du b&o bién ¢ budc trén 1a dau vao caa md hinh
thay luc, tién hanh chay mé hinh MIKE11, trich két qua du bao muc nudc tai cac vi
tri Phu Ly va Gian Khau.

- Buéc 5. Phan tich két qua du bao: Trong du béo tac nghiép day 1a budc
quan trong trudc khi cung cip ban tin du béo, tri s6 du bdo muc nudc tir méd hinh
can duoc dy b4o vién phan tich, danh gia tinh hop Iy (vé xu thé, bién d...) hoic c6
thé so sénh voi cac phwong an du bao khac nhau va cac nhan dinh cua du béo vién.
Tir d6 du béo vién lra chon két qua du bao cudi cung c6 d6 tin cay cao nhat phu
hop véi thoi han du béo.

Céc budc dy béo trén day dugc thuc hién theo trinh ty voi mdi 1an du béo,
khi du bao cho cac lan tiép theo can cap nhat sé liéu mua thuc do dén thoi diém du
b&o va mua du bao 12 gio, 24 gio vao md hinh.

Sau khi da hoan thién mé hinh qua cac budc hiéu chinh va kiém dinh, ciing
la Iic bat ddu mua mua 1 trén luu vuc song nghién ciu, Luan van nay da tién hanh
du bao thir nghiém tir ngay 15/7 dén 26/7/2018, va sau d6 da xac dinh day 1a dot 1
cao nhat nam 2018 trén hé thdng séng Pay-Hoang Long. Ngay 15/7/2018 Pai
KTTV tinh Ha Nam phét Tin mua 16n dién rong sé: 07-07-MLDR/DKTTVHN: Do
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anh huong cua dai hoi tu nhiét d6i két hop voi hoat dong manh cua d6i gié Dong
nam nén tir chiéu nay (15/7) dén hét ngay 19/7, tinh Ha Nam c6 mua, mua vira, co
noi mua to va déng. Trong con dong can dé phong c6 gié giat manh. Téng luong
mua tir chiéu ngay 15-19 pho bién tir 100 dén 150 mm, vung nai Thanh Liém, Kim
Bang tir 100 dén 200 mm. Ngay 17/7/2018 Pai KTTV tinh Ninh Binh d3 phat tin
mua 16n dién rong sé6: MLDR 08-10/DKTTVNB véi ndi dung: Do anh huéng dai
hoi tu nhiét d6i hoat dong manh néi véi &p thap nhiét d6i trén khu vuec nam vinh
Bac Bo nén tir ngay 17/7 khu vuc tinh Ninh Binh ¢6 mua vira mua to va dong. Nhan
dinh dot mua c6 kha ning giy ra mot dot 1ii trén hé thdng song Pay-Hoang Long.
Tién hanh du bdo tht nghiém ngay 2 lan vao 07 va 19 gio, bat dau tr ngay
16/7/2018 khi muc nudc trén cac song dang lén, két thuc thir nghiém ngay
04/8/2018 khi muc nude di xudng dudi mirc bao dong 1.

S6 litu mua du bao duoc khai thac tir md hinh sé tri han vira Chau Au tai

Trung tdm dy bao KTTV quéc gia duéi dang file s6 liéu nhu sau:
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Mot s6 biéu dd so sanh két qua du bao va thuc do tai tram Phu Ly va Gian

Khau nhu sau:
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BIEUDO DUONG QUA TRINH MUC NUGC TRAMPHU LY

H
) Thoi diém dybio 7 giv ngiy 16/7/2018, Thoi gian dy kién 24 giv
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1
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- e H ik i 0 Her bio
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BIEUDO PUONG QUATRINE MUCNUGC TRAMGIAN KHAU
Thoi diém du bdo 7 girngay 16/7/2018, This gian du kién 24 gii
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Hinh 33:

Biéu dd so sanh dwong qua trinh mue nwéc dw bao va thue do 7h

ngay 16/7/2018 tai tram Phi Ly va Gian Khau

BIEU BO PUONC QUA TRINH MUCNUGC TRAMPHU LY
Thoi diém dy bdo 7 gii ngdy 17/7/2018, Thoi gian dy kién 24 giv

25 @

BIEU DO BUONG QUA TRINH MUCNUGC TRAMGLAN KHAU
Thoi diém dybio 7 givrngay 17/7/2018, Thér gian dy kién 24 gi¢
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Hinh 34: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 17/7/2018 tai tram Pha Ly va Gian Khau.

H BIEU DO DUGNG QUA TRINH MUCNUGC TRAMPHU LY H BIEU BO BUOGNG QUA TRINH MUC NUGC TRAM GLAN KHAU
(m) Thi diém dwbdo 7 gidngiy 18/7/2018, Thei gian dy kién 24giv _{m) Théi diém dy bio 7 gio ngay ]81"/‘“018 Thii gian dy kién 24 gio
3 25
2 15
15 1
1 05
05
7/9/2018 0:00/10/2018 0:09/11/2018 0:00/12/2018 0:0013/2018 0:0814/2018 0:00/152018 0:0416/2018 0:00/17/2018 0:0018:2018 0:08'19/2018 0:00/20°2018 0:00 78 115 0:00/102018 0:0011/2018 0:0%122018 0:00/13.2018 008142018 000152018 009162018 0:0017.2018 000182018 000152018 008202018 000
-~—-Htithtoin  ——H e do Hévbio Tizin) --- Hinfwmn  ——Hiucdo Heubio T (gié)

Hinh 35: Biéu dd so sanh dwong qua trinh mwe nwéc dw bdo va thwe do 7h
ngay 18/7/2018 tai tram Phi Ly va Gian Khau.
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BIEU BO DUGNG QUATRINH MUCNUGC TRAMPHU LY H BIEU DO PUGNG QUA TRINH MUC NUGC TRAM GLAN KHAT
" Thoi diém dubio 7 gio ngay 10/7/2018, Théi gian dw Kidn 24 gio ) Thiri diém dw biio 7 gity ngay 10/7/2018, Thisi gian du kién 24 gir
15
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Hinh 36: Biéu @6 so sanh dwéng qua trinh m yc dur bao va thue do 7h
: Biéu do so sanh dwong qu wc nwéc dw wc do
ngay 19/7/2018 tai tram Pha Ly va Gian Khau
gay altra uly au.
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Hinh 37: Biéu @6 so sanh dwong qua trinh m yc dur bao va thue do 7h
: Biéu do so sanh dwong qu we nwéc dw wc do
ay 20/7/2018 tai tram Phii Ly va Gian Kha
ngay ai tra u Ly va Gian Khau
= BIEU DO BUOGNG QUA TRINH MUC NUGC TRAM PHU LY H BIEU PO PUONG QUA TRINH MUC NUGC TRAM GIAN KHAU
Théi diém du bio 7gié ngay 21/7/2018, Thoi gian de kién 24 gio L Théi diém du béo 7 giw ngay 21/7/2018, Théi gian dw kién 24 giér
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Hinh 38: Biéu d so sanh dwong qua trinh mwe nwéc dw bao va thwe do 7h
ngay 21/7/2018 tai tram Pha Ly va Gian Khau
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H BIEU PO BUONG QUA TRINH MUC NUGC TRAM PHU LY H BIEU PO BUONG QUA TRINH MUC NUGC TRAM GIAN KHAU
Thi diém dy bio 7 gid ngiy 22/7/2018, Thii gian du kién 24 gie () Théi diém dy bdo 7 gi& ngay 22/7/2018, Thii gian du kién 24 gie
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Hinh 39: Biéu d so sanh dwong qua trinh mwe nwéc dw bao va thywe do 7h
ngay 22/7/2018 tai tram Phi Ly va Gian Khau

H BIEU DO DPUONG QUA TRINH MUC NUGC TRAM PHU LY H BIEU PO DUONG QUA TRINH MUC NUGC TRAM GLAN KHAU
Thoi diem d bio 7 gié ngay 23/7/2018, Thii gian dy kién 24 gio (m) Théi diém dy bao 7 gié ngay 23/7/2018, Thiri gian dy kien 24 gio
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Hinh 40: Biéu db so sanh dwong qua trinh mwe nwéc dw béo va thwe do 7h
ngay 23/7/2018 tai tram Phi Ly va Gian Khau

" BIFU DO BUONG QUA TRINH MUC NUGC TRAM PHU LY H BIEU PO BUGNG QUA TRINH MUC NUGC TRAM GLAN KHAU
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Hinh 41: Biéu d so sanh dwong qua trinh muwe nwéc dw bao va thwe do 7h
ngay 24/7/2018 tai tram Pha Ly va Gian Khau
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H BIEU BO DUGNG QUA TRINH MUC NUGC TRAM PHU LY
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Hinh 42: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 25/7/2018 tai tram Pha Ly va Gian Khau

H BIEU PO DUONG QUA TRINH MUC NUGC TRAM PHU LY
Théi diém dy bao 7 giér ngay 26/7/2018, Théri gian dy Lién 24 gi¢
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Hinh 43: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 26/7/2018 tai tram Pha Ly va Gian Khau

H BIEU DO DUONG QUA TRINH MYC NUGC TRAM PHU LY
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H BIEU DO DUGNG QUA TRINH MUC NUGC TRAM GIAN KHAU
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Hinh 44: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 27/7/2018 tai tram Pha Ly va Gian Khau
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H BIEU O DUGNG QUA TRINH MUC NUGC TRAM PHU LY H BIEU BODUGNG QUA TRINH MUC NUGC TRAM GIAN KHAU
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Hinh 47: Biéu dd so sanh dwong qua trinh muwe nwéc dw béo va thwe do 7h
ngay 30/7/2018 tai tram Pha Ly va Gian Khau
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BIEU B0 BUONC QUA TRINHMUC NUGC TRAM PHULY
Théi diém dir bio 7 gier ngiy 3172018, Théd gian di kign 24 gier
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BIEU PO BUGNG QUA TRINH MUCNUGC TRAM GIAN KHAU
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Hinh 48: Biéu d so sanh dwong qua trinh mwe nwéc dw bao va thye do 7h
ngay 31/7/2018 tai tram Pha Ly va Gian Khau

BIEU BO BUONG QUA TRINH MUC NUGC TRAM PHU LY
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Hinh 49: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 01/8/2018 tai tram Pha Ly va Gian Khau

BIEUDO  DPUONG QUA TRINH MUC NUGC TRAM GIAN KHAU
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Hinh 50: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 02/8/2018 tai tram Pha Ly va Gian Khau
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H BIEU DO DUOGNG QUA TRINH MUC NUGC TRAM PHU LY
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Hinh 51: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 03/8/2018 tai tram Phi Ly va Gian Khau

H BIEU DO PUGNG QUA TRINH MUC NUGC TRAM PHU LY
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H BIEU PO DUGNG QUA TRINH MUC NUGC TRAM GIAN KHAU
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Hinh 52: Biéu dd so sanh dwong qua trinh mwe nwéc du bao va thue do 7h
ngay 04/8/2018 tai tram Pha Ly va Gian Khau

Két qua dy bao thir nghiém nhu sau:
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Bang 24: Két qua dw bao thir nghiém

Tong s6 | SO lan Miurc dam bao
A Thot gian ,
Song | Tram , lan dubido | o’/o n phuong an
du kién
du bao diang (%)
Phil 12h 40 29 0.39 | 0.92 73
bay .
Ly 24h 40 28 | 0.49 | 0.87 70
. ., 12h 40 28 041 | 0.91 70
Hoang | Gian
Long | Khau | 5y 40 31 | 046 | 0.89 78
Panh gia dy bao dinh 1i dugc thé hién trong bang sau:
Bang 25: Panh gia du bao dinh la
) Hmax td Hmax AH At Danh
Song Tram . B
(m) db (m) (m) (9io) gia
Pay | Phuly | 4.48 4.77 +0.29 -5 Dlng
Hoang Gian
, 3.64 3.78 +0.14 -6 Dung
Long Khau

Qua két qua du bao thir nghiém cho théy viéc st dung bd thong s cia mod

hinh thu dugc du bao cho tran Iii thang 7 nam 2018 c6 mirc ddm bao phuong an trén

70%; trén song Pay tai Phu Ly voi thoi gian du kién 12 gio, 24 gid & mic dung

tam; trén séng Hoang Long tai Gian Khau d6i véi thoi gian du kién 12 gio & mirc

dung tam, thoi gian du kién 24 gio & muc dat yéu ciu. Du bao nhanh 1ii 1én & ca hai

vi tri voi ting 1an du bao cho két qua tét, phu hop véi thuc do, tuy nhién ddi voi

nhéanh 1 xudng c6 su sai khac 16n gitra du bao va thuc do trong cac lan du bdo; du

bao dinh i kép cho két qua tot, myuc nudc du bao va thdi gian xuat hién nim trong

sai s6 cho phép.
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KET LUAN VA KIEN NGHI

Sau thoi gian thyc hién luan van da téng quan lam 1o thém dugc tinh hinh
nghién ctru trong va ngoai nude vé xu hudng du béo 1, dic biét 1a nhitng phuong
an du bao 1i cho luu vuc song Bay-Hoang Long hién dang duoc ap dung trong du
bao nghiép vu tai Pai KTTV tinh Ha Nam va bBai KTTV tinh Ninh Binh; phan tich,
danh gia wu, nhuoc diém cua cac phuong 4n di bao. Toéng quan vé diéu kién dia 1y
tu nhién anh huong dén dong chay lii, tong hop nhimg nguyén nhan, dic diém giy
mua lii cha yéu va nhiing tran 1i dién hinh trong khu vuc nghién ctru. Pa ung dung
md hinh MIKE11 trong du bao 1 luu vuc song Day-Hoang Long, trén co s¢ do da
rat ra duoc mot sb két luan sau day:

Két luan

Luan van da thiét 1ap, hiéu chinh, kiém dinh dwgc bo théng sé cho md hinh
MIKE-NAM déi véi luu vuc Ba Tha va Hung Thi. D4 chon tran 1 ndm 2000 va
2017 @é hiéu chinh, cho két qua kha tét chi s Nash tir 0.838 dén 0.932. Chon tran li
nam 2001 va 2010 dé kiém dinh, cho két qua kha t6t vé dinh 1ii va thoi gian xuat
hién dinh, sai s téng lugng nho, chi s6 Nash dat dugc tuong ddi tdt tir 0.794 dén
0.852 va c6 su phu hgp gitra tinh toan va thuc do. B thong s6 thu duge dd mo
phong khé tot qua trinh luu luong tai Ba Tha va Hung Thi.

Luan van da thiét 1ap, hiéu chinh, kiém dinh bo théng sé cho mé hinh
MIKE11 ddi véi vuc song Pay-Hoang Long, qua trinh myc nudc li duoc kiém tra
Phi Ly, Gian Khau. Pa chon tran 1ii ndm 2000 va 2017 dé hiéu chinh, két qua cho
thay vé dinh 1ii cling nhu thoi gian xuét hién dinh khé tt, chi s6 Nash dat trén 0.925.
Chon tran 1 cac nam 2003 va 2010 dé kiém dinh, so sanh duong qua trinh myc nude
1 tinh todn véi dudng qué trinh myuc nude 10 thyc do tai Phu Ly, Gian Khau c6 su
phii hop vé hinh dang 18, suon lii 1én, swon 1i xudng, vé gia tri va thoi gian xuét hién
dinh 18, chi s6 Nash dat duoc twong ddi tét tir 0.774 dén 0.959. Bo thong sb thu duoc
d3 mo phong kha tot qua trinh muc nude 1 tai Phu Ly va Gian Khau; qua qua trinh
hiéu chinh/kiém dinh md hinh MIKE-NAM, MIKE11 d3 thu dugc bd thong sb 6n

dinh cho Iuu vuc song Bay-Hoang Long.
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Luén van da tién hanh du béo thir nghi¢m cho tran Ii tor ngay 16/7/2018 dén
04/8/2018 trén luu vuc song Day-Hoang Long trén co s sir dung san pham mua tir
mo hinh s tri han vira Chau Au, véi tong s6 40 1an du béo cho 12 gid, 24 gio. Chat
lwong du bao 1 trén séng Pay tai Phu Ly vé6i thoi gian du kién 12 gio, 24 gio ¢
mic dung tam; trén song Hoang Long tai Gian Khau d6i véi thoi gian du kién 12
gid & muc dung tam, thoi gian du kién 24 gid ¢ muc dat yéu cau. Nhu vay, luan vin
d3 tmg dung mo hinh MIKE11 d& moé phong dugc muc nude lii trén luu vuc séng
Pay-Hoang Long tai Phii Ly va Gian Khau, két qua qua nay khi duoc hoan thién va
kiém tra thém s& gép phan phuc vu cong tac du béo tai hai vi tri ndy véi thoi gian
du kién tir 12 gio dén 24 gio.

Kién nghi:

Dé két qua du béo thir nghiém c6 thé dat két qua tdt hon va c6 thé dua vao st
dung cho du bao tac nghiép, luan van dua ra mot s6 kién nghi sau:

+ V61 mat do cac tram do mua hién tai trén luu vue song Pay-Hoang Long la
tuong ddi thua, chua da dé phan anh tinh hinh dién bién mua trén luu vuc do vay
can tdng cuong sb luong tram do mua dac biét 1a khu vyc noi déng, chu trong wu
tién phat trién cac tram do mua ty dong. Can bd sung, nang cip cac tram do muc
nudc thanh cac tram do Iuu lugng nhu tram thuy van Ba Tha, Hung Thi.

+ Két qua tinh toan du bao dong chay phu thudc nhidu vao du bao mua, thoi
gian chay truyén va ti trong gia nhap khu gitta phy thudc vao tdm mua. Can tham
khao s liéu mua dy bao tir cac ngudn khac nhau dé c6 danh gia vé do tin cdy cua
du bao. Ngoai ra can hiéu chinh mua du bao trong du bao tac nghiép.

+ Can tiép tuc hiéu chinh céc thong s cia bo md hinh, dam bao do 6n dinh.
Du bao thtr nghiém cho céc tran 1t tiép theo.

+ Trong twong lai, khi 4p dung nghién ctru trong du bao nghiép vu can tinh
dén cac trudng hop xa tran tai cic dap tran Pic Long, Gia Tudng, Lac Khodi trén
hé théng song Hoang Long va anh hudng ctia dong chdy Iii tir song Hong vao ha luu

song Day qua song Dao.
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PHU LUC 1: BIEU PO QUAN HE MUC NUGC — LUU LUGNG TRAM THUY

PHU LUC

VAN BA THA VA TRAM THUY VAN HUNG THI
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PHU LUC 2: PAC TRUNG DIEN TiCH LUU VUC TRONG MO HINH

MIKE-NAM
STT Tiéu luu vuc Séng Dién tich (Km?)

1 BATHA Pay 1422.97

2 HUNGTHI Boi 639.901

3 PHULY Pay 766.763

4 NHUE Nhué 469.801

5 CHAUGIANG Chau Giang 137.368

6 GIANKHAU Hoang Long 84.9506

7 BENDE Boi 284.256

8 NINHBINH Pay 514.087

9 DOCBO Pao 290.895

10 LV1 Hoang Long 498.837

11 LV2 Pay 511.777

12 LV3 Day 535.378
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PHU LUC 3: CAC TRONG SO TRAM PO MUA BE TiINH LUONG MUA
TRUNG BINH LUU VUC BANG DA GIAC THEISON TRONG MO HINH

MIKE-NAM

Tram Luu vuc

do BA HUNG PHU CHAU GIAN BEN NINH DOC
mua THA THI LY NHUE GIANG | KHAU DE BINH BO LV1 Lv2 LV3
Lang | O 0 0 | 0266 0 0 0 0 0 0 0 0
Ha 19142 0 0.008 | 0503 | 0.0125 | 0 0 0 0 0 0 0
Dong
Son 19465 | 0 0 0 0 0 0 0 0 0 0 0
Tay
5? 0104| 0 0 0 0 0 0 0 0 0 0 0
Hoa 1677 | 0.338 0 0 0 0 0 0 0 0 0 0
Binh
E(')’I“ 0 048 | 0.03 0 0 0 0 0 0 0 0 0
ﬁg' 0 | 0117 | 0336 | 0 0 0 |0239] o 0 0 0 0
?ﬁa 0.211 | 0.0358 | 0.497 | 0.123 0 0 0 0 0 0 0 0
1:}/“ 0 0 0127 | 0.109 | 0988 | 0.023 | 0.068 | 0.813 | 0.013| 0 0 |0.022
Nho 0 0 0 0 0 0074 | 0 0 0 |037|0145| o0
Quan
Ninh
s |0 0 0 0 0 0021 | 0 | 0060 | 0.009 0.85 | 0.86
gzﬂ 0 0 0 0 0 | 0882|034 |0101| 0 |0314]0003
?ﬁi“g 0 | 0.0289 0 0 0 0 |0352| 0 0 |o0316| 0 0
Nam |, 0 0 0 0 0 0 | 002 |0978| 0 0 |o0121
Pinh
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PHU LUC 4: BIEU PO SO SANH MUC NUOC TRIEU TiNH TOAN

TAI CUA PAY VOI MUC NUOC TRAM THUY VAN NHU TAN

H BIEU PO S0 SANH MUC NUGC TRIEU TINH TOAN
{m) TAI CUA DAY VOI MUC NUGC TRAM THUY VAN NHU TAN
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