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A _ VANDE DU BAO DIEN BIEN LONG DAN A
SONG HONG KHI XET DEN KHAI THAC CAT TREN LONG SONG

Nguyén Ngoc Quynh, Ping Hoang Thanh
Vien Khoa hoc Thuy loi Viet Nam

Tém tit: Tinh todn dw bdo dién bién long dan trén hé thong song Hong, song Thdi Binh
trong diéu kién tw nhién va cé xét dén qud trinh x6i phé bién do xdy dung cdc hé chira
thirong du di dwoc thwe hién tiv nhiéu nam trwde. Phwong phdp ciing nhw kj ndng tinh todn
di bdo trong cdc diéu kién trén khéng phdi la vin dé qud phirc tap, tuy nhién viéc tinh todn
dw bao sé tro nén phiec tap gd'p nhiéu lan trong diéu kién ¢6 cdc tac dong cua hoat dong khai
thdc cdtvéi cdc diém khai thac dwoc phdn bé trén pham vi réng, cong sudt va thoi gian khai
thac khéong dong nhat.

Nham néng cao ndang lc tinh todn ciing nhw ddp ieng dwoc yéu cau tinh todan dy bdo trong cdc
diéu kién thie té ciia cong tic quan Iy, khai thic dong séng, bai bdo nay sé trinh bay két qud
phan tich, tinh todn thir nghiém diw bdo dién bién long dan séng Hong cé xét dén tic dong ciia
qud trinh khai thdc cat theo thoi gian va khong gian trén long song.

Tir khéa: dw bdo dién bién long song; xdi phé bién; khai thdc cdt.

Summary: Calculating and forecasting the riverbed changes in the Red and Thai Binh river
systems in natural conditions and considering the general scours due to the construction
upstream reservoirs has been carried out for many years. The methodology and calculation
skills under these conditions are not too complicated, but the forecasting will become much more
complex in the event of the sand mining activity on the river (sand mining sites are widely
distributed, capacity and time of exp loitation are not uniform).

In order to improve the computational capacity as well as to meet the forecasting requirements
under the actual conditions of river management, this article will present some analysis and
testing calculation result of predicting riverbed changes for the Red river taking into account
the impact of sand mining over time and space on river channel.

Key words: forcast the riverbed changes; general scour; sand mining.

MO DAU

Trong cong tac quan ly, khai thac dong song,
viéc theo ddi danh gia dién bién ché do thuy
dong luc, long dan ludn duoc coi 1a mot trong

coi la nhiém vu dic biét quan trong khi bit dau
xdy dung cac hd chira 16n trén thuong ngudn.
Véi anh huéng cia hé théng hd chira, 1ong dan
ha du da c6 nhitng thay d6i vira mang tinh dot

cac nhiém vu trong tam, thuong xuyén déc bict
1a cac danh gia mang tinh chat du bao. Tir dau
nhirng ndm 1980, cac nghién ctru du bo dién
bién 1ong dan ciing nhu ché d6 thuy dong luc
ctia hé thong song Hong di trién khai va duoc
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bién vira kéo dai theo thoi gian va trén pham
vi khong gian ctia toan hé thong song.

Viéc danh gia qué trinh ciing nhu du béo dién
bién ché do thuy dong lyc n6i cung ma cu thé
14 dién bién 1ong din ha du séng Hong sau cac
hd chira noi riéng da dugc nghién ctru va co
nhitng két qua gia tri, phuc vu cong tac quan
Iy, khai thac dong song. Tuy nhién ké tir dau
nhirng ndm 1990 trd lai day, viéc theo doi va
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nghién ciru dién bién ving ha du hé thong
song Hong ( trir song Lo sau hd Tuyén Quang)
it dugc quan tdm trong khi céc tac dong dén
qué trinh dién bién dong song khong chi 1a hd
chira thuong ngudén ma con 1a cac hoat dong
phét trién ha tang, khai thac tai nguyén dic
biét 1a khai thac cat véi pham vi va quy mo
ngly cang mé rong va kho kiém soat.

Chinh vi vdy, mot nhiém vu quan trong nhét
trong nghién ciru séng ngdi tai thoi diém nay
khong nhitng phai danh gia dwoc tac dong tong
hop cta cac hoat dong khai thac dong song
dén dién bién ma con du bao duoc qué trinh
dién bién ché do thiy dong luc long din cia
hé thong song Hong.

Viéc tinh toan du bao 1ong dan song ngdi néi
chung va song Hong néi riéng trong diéu kién tu
nhién ciing nhu chiu tac dong ciia cac hé thong
hd chira va phét trién ha tng trén hru vuc séng
khong qua phire tap vé phwong phép tinh ciing
nhu phén tich nhung khi xét dén cac tac dong
ctia khai thac cat dén dién bién va tinh toan du
bao dién bién 1ong dan lai kha phuc tap, khong
chi & cong cu tinh ma con viéc mdé phong qua
trinh khai thac cat vdi cac yéu t6 khong gian (vi
tri), thoi gian va tong lugng khai thac. O trén ru
vuc song Hong, Thai Binh va hau hét cac luu
vuc song khac, hi¢én chua cé cac tinh toan du
bao dién bién long din séng ngdi co xét dén tac
dong cua qua trinh khai théc cat.

Mt s6 dé tai nghién ctru ciing nhur cac nghién
ctru khac trong vai nam gan day c6 dé cap dén
tac dong cua khai thac cat nhung thuc chat
chuahén ghién ctru dugc tac dong lién tuc cia
qué trinh khai thac cat dén dién bién long dan
va thuy luc trong tuong lai. Cac nghién cuu
thuc chat chi gia thiét quy mo6 cta vung khai
thac cat (hay 1a gia thiét dia hinh 1ong séng sau
khi sau khai thac cat) va tir d6 danh gid cac dac
trung thity luc v6i 1ong dan sau khai thac cat.
Mot diém quan trong nita 1a cac sb liéu gia
thiét quy moé vung khai thac chua mang tinh

thyc té va vitng chic vé can ctr khoa hoc (thuc
chét chi 14 cac so 6 md phong dia hinh Iong
song cudi qua trinh khai thac, mic du c6 dua
trén mot khu vuc, doan song nao do).

Chinh vi vay, nghién ciru dy béo dién bién
long dan séng ngdi (séng Hong) trong diéu
kién khai thac cat thuc té 1a mot bai toan quan
trong c6 ¥ nghia ca vé thuc tién va khoa hoc.

No6i dung bai bao dudi day s& dé cap dén 2 van
dé chinh

- Khai quat cong cu st dung sir dung trong
tinh toan mod phong bai toan dy bao dién bién
long dan trong diéu kién chung va kha ning
mo phong qua trinh khai thac cat

- Van dé mo phong quatrinh khaithac cét thucté

Céc két qua tinh toan kiém nghiém néu & muc
I1I chi phuc vu danh gia buée dau, két qua tinh
toan day du s& trinh bay trong cac nghién ctru
tiép theo.

1. CONG CU SU DUNG TRONG TINH
TOAN MO PHONG BAI TOAN DU BAO
DIEN BIEN LONG DAN TRONG DIEU
KIEN XET PEN KHAI THAC CAT

Dudi day xin gi6i thiéu khai quat cong cu md
phong tinh toan du bao dién bién néi chungva
van d& mo phong khai thac cat, khong di cu
thé vao thiét 1ap mo hinh

1.1 Mb hinh dy bao dién bién long din séng
Hong sir dung MIKE 11 ST

a) Pham vi tinh toan

Dua trén so do mang song tinh toan da dugc
thiét 1ap san cho hé thong song Hong, song
Thai Binh (hinh 1)

Pham vi doan song mé phdng khai thac cat
phuc vu tinh toan thir nghiém dy bao dién bién
long dan bao gom:

- Boan ha du song Da, Thao, L6

- Song Hong tir ngd ba Thao Pa dén ngi ba
Hong Ludc
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Hinh 1: So d6 mang séng Hong, Thdi binh tinh todn trong mé hinh 1D

b) Chon cdng thirc tinh todn van chuyén bim cdt

Trong nghién clru cua bai bdo nay, nhom téc
gia da Iya chon congthirc Engelund & Hansen

dé phuc vu tinh toan va du bao.

1.2 Chirc ning mo phong khai thac cat trén
mo hinh trong MIKE 11ST

Boundary Description|  Boundary Type Branch Name Chainage | Chainage | Gate ID Boundary ID
54 Paint Source Sediment Transport | Hong 3014.845368533 0 CoDo
55 Paint Source Sediment Transport | Hong 9840967766161 0 Phu Cuong
56 Paint Source Sediment Transport | Hong 2174983362642 0 Phu Cuong -Cam Thuong
51 Paint Source Sediment Transport | Hong 30632.2661675 0 Cam Thuoeng-Phu Ninh
58 Paint Source Sediment Transport | Hong 3840370768211 0 Vinh Thinh-Lien Chau
59 Paint Source Sediment Transport | Hong 45695,02939413 0 Van Ha
60 Paint Source Sediment Transport | Hong 5611324139448 0 Chu Phan-Dai Mach

Hinh 2: Khai bdo cdc vi tri ldy cat trong mé hinh

Trong MIKE 11 ST da c6 sin chirc ning xac
dinh cac diém khai thac cat duoc dwa vao mé
hinh dudi dang Point Source véi dang bién 1a
Sediment Transport. Véi kiéu bién nay ta c6
thé léy dugc mot lugng bun cat ra khéi mod
hinh ma lugng nude trong mé hinh khong bi
mét di. Hinh & trén thé hién giao dién khai bao
viéc 14y cat tai cac vi tri trén mo hinh.

Péy 1a chirc nang dwgc phat trién trong phan

mém MIKE 11 ST véi nhitng phién bén gin
day, tuy nhién tr kinh nghiém tinh todn trong
diéu kién tuong tu, cac nha chuy én mén trén thé
gioi khuyén céo gidi han cua chirc ning trén néu
khai bédo qua nhiéu cac diém ldy cat trén mo
hinh, d6ng thoi mirc d6 tin cdy cia sd lidu thuc
té ciing nhu mo phong qua trinh khai thac cat
moi 14 yéu té chi phdi ké quatinh toan dién bién
ciia mot long dan khi bi léy cat lién tuc.
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No6i dung duéi day sé trinh biy van dé nay véi
truong hop khai thac cat thuc té trén cac doan
song chinh cua hé thongsong Hong

2. PHAN TiCH VA MO PHONG KHAI
THAC CAT PHUC TINH TOAN DU BAO
DIEN BIEN LONG DAN SONG HONG

2.1 Tinh hinh khai thac thuc té va dy kién
khai thac cat trén song Hong

Dua vao két qua phan tich, téng hop cac quy
hoach khai thac ciing nhu dé xudt kha ning
khai thac cat thuc té duoc thuc hién trong dé
tai cap Nha nréc do PGS Pham Dinh 1am chu
nhiém, két hop voéi cac thong tin mai nhét vé

diéu chinh quy hoach khai thac cat tai cac dia
phuong, dudi ddy cac céc théngtin lién qua vé
du bao khai thac cat trén mot s6 song chinh hé
théng song Hong, song Thai Binh.

- Tong sd cac vi tri khai thac cat trén song
duoc cap phép: 31 vi tri

- Dy kién khai thac cét giai doan (2015 - 2020):
22,34 triéu m’/nim. Trong phan tich dudi day
chi gi¢i han tinh toan cho mot sb song chinh: ha
du song Pa, Thao, Lo, song Hong tir ngd ba
Thao Da dén cira Ludc, song Pudng va song
Ludc. SO lidu du kién khai thac néu trén cling
2161 han trongpham vi cac doan song nay .
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Hinh 3: Sor do mé ta vi tri cdc khu viee khai thac cdt trén mét sé song chinh hé thong séng Hong

Bang 1: Mo ta s6 lwong khu vire tong lugng du kién khai thac cat tai timg khu vire

Tén séng S0 khu vyre Dia phan Khai §h{'°
khai thac : : (triéu m”/nam)
Song Da 3 Phu Tho, Ha Noi 2.580
Song Thao 4 Phu Tho 4.338
Song Lo 3 Phu Tho Vinh Phiic 0.784
Thao Pa-L6 Hong 2 Ha Noi 0.810
Song | Lo Hong-Son Tay 2 Ha Noi 1.006
Héng | Son T4y-Cira Dudng 5 Vinh Phuc, Ha Noi 7.128
Cira DPudng-Ctra Ludc 6 Ha Noi, Hung Yén, Ha Nam 4.664
Song Ludc 3 Thai Binh, Hung Yén 0.472
Song Pudng 3 Ha Noi, Bic Ninh 0.560
Tong 31 22.342
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2.2 Thiét 1ap kich ban mo phéng viéc khai
thac cat

Cung véi viée xac dinh cu thé cac khu wire khai
théac cét, tong lwong khai thac cat trung binh nam
& ting khu wuc, can phai mé phong qué trinh
khai thac cat dé dua vao md hinh tinh. Cacphan
tich ¢ md phong qué trinh khai thac cat dura trén
cac diéu kién va tinh hinh khai théc cat thuc té
trén song Hong nhitng nam qua.

a) Thiét ldp qud trinh khai thc cdt thie té dé
dwa vao mo hinh dy bdo:

S lidu bun cat dén ving nghién ciru dugc xic
dinh tai cac bién dau vao tai Hoa Binh, Yén
Bai va Vu Quang duéi dang luu lugng bun cat
lo lung. Do d6 khi mé phong qua trinh khai
thac cét, ta co6 thé mo phong bang luu luong
bun cat mat di ra khoi mé hinh theo thoi gian
tai mot sd diém doc cic song trong ving
nghién ctru. Khi mdé phong qua trinh khai thac
cat, ta chi cho phép luong cat mit di, luong
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nuée chdy trong md hinh tai vi tri d6 van duoc
gitt nguyén. O mdi khu vuc trén doan song co
khai thac cat duoc thiét lap nhidu diém
Pointsourse gﬁn nhau, lam nhu vay dé tranh
qua trinh x61 cuc bd & khu vuc do. Trong thuc
té, viéc khai thac cat chi dién ra trong mua
kiét, mua nuwéc trung (thang chuyén tiép) con
vé mua 1ii hau nhu khong hodc rat it khai thac.
Do do, trong nghién clru nay nhom tac gia da
gia thiét:

- Trong 4 thang kiét nhat (tir thang 12 dén
thang 3 nam sau): moi thang khai thac 15%
tong lwong bun cat ca nim;

- Céac thang chuyén tiép mua kiét va mua lii:
mdi thang khai thac tir 5% - 10% ( tir thang 9
-11 va tuir thang 5-6 nam sau);

- Céc thang mua I0 (thang 7,8) I chinh vu
khong khai théc.

M6 ta cy thé nhu bang 2 duéi déy:

Bang 2: Phéin bo ty 1¢ khai thac cat cac thang trong nim du kién

Thang T1 | T2 T3 T4

TS

T6 [ T7 | T8 | T9 | TI0| T11 | TI12

% (Thang/Nam) | 15% | 15% | 15% | 10%

5%

5% 1 01 0 |5%] 5% [ 10% | 15%

b) M6 phéng trén mé hinh qud trinh ldy bin
cat ra khoi long dan

Trong md hinh viéc lay bun cat ra duéi dang
lvu lwong bun cat van chuyén theo thoi gian
(don vi m3/s), trong khi sb liéu bun cat khai
thac thuc té theo bang 1 1a m’/nam. Do vay
can chia lwong bun cat khai thac cua ca nim
tung khu vuc theo cac thang, cic ngay trong
thang theo ty 16 phan b6 & bang 2.

- Qua trinh khai théac cat dugc mo6 phong theo
thoi gian va duoc chia theo ty 1€ % theo cac
thang trong nam, cic ngay déu nhau trong mot
thang, giita cdc thang c6 su chénh lénh nhiéu
¢6 thé ndi suy dé luong cat khai thac co xu thé
tang dan hodc giam dan sao cho mé hinh
khong qua sdc. Puong qua trinh khai thac cét
tai mot vi tri mo ta nhu hinh vé 4 duéi day

Hinh 4: Mé phong qud trinh lwong cat mat di
theo thoi gian tai mot so vi tri

3. THU NGHIEM TINH TOAN DU BAO
DIEN BIEN LONG DAN SONG HONG
CO XET PEN KHAI THAC CAT

3.1 Kich ban tinh toan du bao
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a) Kich ban thuy van

Dua trén phan tich chudi sé liéu thuy vin gdm
luu lwong nudc va ndng do bun cét lo lirng cua
cac tram chinh trén hé théng séng Hong gdm
Hoa Binh, Yén Bai, Vu Quang, Son Tay, Ha
No6i va Thuong Céat, nhom nghién ciou lya
chon ché d6 dong chay va bun cat nam 2005 1a
nam dién hinh dé phuc vu tinh toan du bao
(két qua phan tich da thyc hién trong bao cdo
chuyén dé riéng)

b) Kich ban tinh toan dw bao

- KBpx: Du bao dién bién long dan trong
truong hop 1ong dan ty nhién

- KBkrc: Du béo dién bién long dan trong
treong hop co6 khai thac cat (theo kich ban
khai théc cat da phan tich ¢ trén)

3.2 Thoi gian va doan song tinh toan du bao

a) Thoi gian, pham viva vi tri dy bdo:

- Thoi gian dy bao: du béo sau 5 nam;

- Poan song du bao thir nghiém: séng Hong tir
Son Tay dén cong Xuan Quan. (Ly do chon
doan song nay do hién trang c6 su bién dong
l16n va trir lwong khai thac cat hang nam tuong
ddi 16m;

- Dy bao dién bién Iong dan doc song voi tham
sb cao trinh day song thap nhét, trong d6 xét
dén céc vi tri cong trinh thuy loi, ké hién co
trén doan song

3.3 Két qua dw bao thir nghiém dién bién
cao d6 1ong song thap nhat (ach siu)

Két qud tinh toan dy bdo thir nghiém sau 5
nam (tinh tir nim 2016) dién bién cao do day
song thap nhét (lach sau) trén doan séng Hong
tir Son Tay dén cdng Xuan Quan theo 2 kich
ban tinh toan du bdo thé hién trong bang 3
dudi day.

Bang 3: Két qua tinh toan dw bao dién bién cao d) 1ong song thip nhitlach sau
(thir nghiém véi 2 kich ban tinh toan du bao)

Cao df 1ong Cao d¢ long song tha?ip nhat
TT | KCCD (km) | song thap nhat/ | /dw baosau 5Snam (m) Ghi cha
hién trang (m) KBy KBxrc
Song Hong tirSon Ty dén cira Pudng

0 TV Son Téy
1.12 -7.66 -7.05 -7.24 TB Phu Sa
4.24 -0.81 -1.35 -1.56 Céng Cam Dinh
6.64 -1.32 -1.13 -1.37 Cdng Van Cdc
15.43 -7.01 -7.16 -7.33 TB Thanh Piém
22.61 -6.07 -5.73 -6.16 Cbng Ba Giang
27.40 -10.34 -9.37 -9.96 TB Pan Hoai
29.66 -2.28 -2.65 -2.81 Cdng Thuong Cét
32.48 -8.01 -8.66 -9.00 CdngLién Mac
33.39 -5.60 -4.63 -4.81 TB Ap Bic
36.55 -3.16 -3.76 -4.01 Ké Pha Gia
37.48 -10.50 -9.92 -10.58 Cau Nhat Tan
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Cao d) long Cao dd 1ong song thap nhat
TT | KCCD (km) | song thAp nhat/ | /dw bdo sau 5 nam (m) Ghi chu
hién trang (m) KB1xn KBk
Song Hong tirSon Tay dén cira Puong
39.43 -3.13 -3.38 -3.74 Ké Tam Xa
Song Hong tir cira Pudng dén cong Xuin Quan
41.18 -3.85 -3.57 -3.98 Cira Pudng
46.19 -4.94 -4.64 -4.78 Ke Chuong Duong
60.63 -13.40 -12.59 -12.88 Cdng Xuan Quan
Du bdo cao d) day song thdp nhit (lach siu) s.Hong tir Son TAy dén Xuin Quan
2 I I I T
! ! ! ! Cao dj lach sdu hién trang
0O p-===- 1Tttt . Tttt aTTT T " — — Cao d¢ lach sdu dwbdo sau 5 nam (1ong dén tenhién)
Py o R R ~ .. Cao dj lach sau du b sau 5 nam (1ong dan c6 KTC)
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Khoang cach tir Son Tay (km)

Hinh 5: Buong lach sdu du bdo (thir nghiém) doan séng Hong tir Son Tdy dén Xudn Quan

Nhan xét:

Tir ké qua tinh thir nghiém c6 nhan xét sau:

- Két qud dir bdo véi kich ban long dan ti
nhién:

+ Poan Son Ty - cira Pudng: lach sau c¢6 xu
thé nang cao va ha thip xen k&, khong co xu
thé chung; lach sau c6 xu thé nang cao tai
nhitng khu vyc tuong duong véi cac vi tri
cong trinh: TB Phu sa, cong Van Coc, cong Ba
Giang, TB Pan Hoai, TB Ap Bic; Lach sau c6
xu thé ha thap nhe tai nhiing khu vuc tuwong
duong voi cac vi tri cong trinh: cdng Cam
Pinh, TB Thanh Diém, céng Thuong Cat,

cdng Lién Mac, ké Pha Gia, ké Tam Xa4.

+ Poan cira Pudng - Xuan Quan: lach sau ¢6 xu
thé nang cao trén toan doan, trong do tai vi tri
cong Xuan Quan nang cao khoang 70 - 80 cm.

- Két qua dir bdo véi kich ban long dan cé xét
dén khai thac cat:

+ Poan Son Tay - ctra Pubng: Xu thé ha thap
lach sau c6 wu thé hon va dangké ¢ nhiéu khu
vuc trr nhitng khu vuc tuwong duong véi céc vi
tri cong trinh: TB Pan Hoai, TB Ap Bic;

+ Poan cira Pubng - Xuan Quan: xu thé cao
dd lach sau nanglén 1a chu dao, tuy nhién mirc
do khong 16n.
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- Su chénh 16ch két qua giita 2 kich ban tinh:

+ Két qua tinh vé& co ban phu hop va logic voi
thuc té , véi kich ban tinh khi c6 xét khai thac
cat trén long dan thi cao do lach sau c6 xu thé
thap hon so véi kich ban tinh véi long dan tu
nhién ( khong khai thac cat), tuy nhién su
chénh léch khong qua 1on.

+ Tai mot s khu vuc/doan song du cod xét kich
ban tinh véi 1ong dan co6 khai thac cat thi cao
d6 lach sau van c6 xu thé nang 1én.

4. TRAO POI VA THAO LUAN

- Pay 1a lan dau tién trong nghién ciu song
Hong, viéc tinh toan du bao dién bién long dan
c6 xét dén hién tuong khai thac cat, do vay céc
két qua du bao dién bién 1ong dan s& sat thuc
té hon trong didu kién cac hoat dong khai thac
cat hién dang phd bién trén Iuu vuc song;

- Trong m6 hinh MIKE 11ST, vi¢c tich hop
cong cu md ta viéc lay cat ra khoi mo hinh
cling 1a diém wu viét va hd tro kha tét cho
vigc tinh toan du bdo trong truong hop cé khai
thac cat trén nhiéu vi tri.

- Piém quan trong nita nang cao chat lrongva
kha ning tinh toan 1a d3 mo phong gan nhu sat
thuc té hién trang cac khu vuc du kién khai
thac cat ciing nhu tong lwong khai thac trong
nam. Pay 1a sy ké thira tir cac két qua nghién
clru m6i nhit tir dé tai cip Nha nudc do PGS
Pham Dinh lam cht nhiém va da dugc nhom
nghién ciru phan tich chi tiét, b6 xung thém
cac thong tin maoi

- Viéc md phoéng qua trinh khai thac cét theo
mua, thang, ngdy.. nhu dé xuit cua nhom
nghién cru 13 y tudng mang tinh thyc té va sé
dugc st dung trong céc tinh toan dy bdo thuc
hién nam 2016 va 2017 va s€ duoc hoan thién
dan trong giai doan nghién ctru tiép theo.

KET LUAN

1.Két qua tinh toan thir nghiém néu trong bai

béo méi chi xét dén 1 kich ban thuy nam cua 1
nim dién hinh (nim 2005) trong giai doan
2000 - 2015, do vay chua thé dai dién va mo ta
day du cac két qua tinh toan dy bao dién bién
long dan trong tirng thoi ky;

2. Piém méi ndi bat vé nghién ctru dy béo
dién bién long dan 1a da xét dén qua trinh khai
théac cat trén long song va da mé phong tuong
d6i phu hop véi thuc té khai thac céat trong
thyc té, tuy nhién ciing con mot sé diém can
suy nghi tiép nhu di néu trong muc I1I & trén;

3. Mic du méi 1a tinh thir nghiém nhung két
qua kha phu hop vé mat dinh tinh va phan
nao la két qua dinh lugng vé su bién dong
cia cao do lach sau tai mot sd khu vuc song
gan vi tri cac congtrinh 1ay nuée va ké 16n &
song Hong;

4. Két qua tinh toan day du s& dugc hoan thién
trong thoi gian toi, tuy nhién phai khang dinh
rang, mo ta qua trinh 1ong din séng ngdi du
trong bat ky diéu kién nao déu la van dé rat
kho va dic biét kho khi lai xét dén ca qua trinh
phat trién ty nhién ciing v6i qua trinh tac dong
lién tuc vao 1ong dan khong theo mot quy luat
tu nhién;

5. Vi¢e khai thac cat du ¢ khu vuc, pham vi,
khéi lrong, mirc d6 nao trén bé mat long dan
cia 1 con song s€ c6 tac dong cuc bd ddi vaoi
on dinh long dan tai khu vuc d6 nhung xét vé
mit hé thong, tac dong clia qua trinh khai thac
cat d6i v6i qué trinh dién bién long dan khong
phai 1a bai toan s6 hoc ma 1a mdt qua trinh
twong tac giita quy luat phét trién ty nhién cia
mot con song voi cac dién bién cuc bo, khon g
tu nhién (tac dong truc tiép vao long dan trén
mdt s6 khu vuc);

6. Trong thoi gian tiép theo, viéc tinh toan du
béo dién bién long dan s& duoc tiép tuc thuc
hién véi cac kich ban nam thiy van 1on nhat
va nho nhit trong chu ky 2000 -2015.
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| CHUYEN GIAO CONG NGHE |

TAI LIEU THAM KHAO

[1]

2]

[3]

Nguyén Ngoc Quynh - Phong TNTD Quéc gia vé dong luc hoc song bién — Vién Khoa hoc
Thuy loi Viét Nam: Cac bao céo chuyén dé phan tich dién bién 1ong dan thudc dé tai cip
Bo: “Nghién citu dw bdo xu thé bién doi ha thap long dan va dé xudt giai phdp khdc phuc,
khai thdc hiéu qud cong trinh thity loi trén hé thong séng Hong “, 2016;

Pham Dinh - Phong TNTD Quéc gla vé don g luc hoc son gbién — Vién Khoa hoc Thuy loi
Viét Nam: “Nghién citu dnh hwong cia viéc khai thac cdt dén ché dé dong chdy, dién bién
long ddn va dé xudt cac gidi phap khoa hoc cong nghé phuc vu cong tic quan Iy, quy
hoach khai théc cdat hop 1y trén hé thong séng Hong va séng Thdi Binh”, Dé tai doc lap
cap NN, ma s6: DPTDL.2012-T/27;

Nguyén Ngoc Quynh & NNK: Két qua nghién ctru dy bao dién bién long dan va ché do
thuy van, thiy luc ha du song L6 - Gam do anh huong cta thuy dién Tuyén Quang, Tap
chi KHCN Thuy loi, nam 2013.
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