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NGHIEN CUU PAC TRUNG HINH THAI MAT CAT PHUC VU
XAC PINH CAC THAM SO THUY LUC

L& Vin Thin, Nguyén Ping Giap
Phong Thi nghiém trong diém Quéc gia vé Pong luc hoc séng bién

Tém tit: Hinh thdi mdt cdt c¢6 dnh hieong truc tiép dén cac tham sé thiy liee, tuy nhién doi véi cdce
song, sudi nhé, tinh trang thiéu hut dir liéu da lam giam kha ndng wée tinh cdc tham sé thiyy luc dong
chay trong danh gid lii lut. Do d6, khdi qudt déc trung hinh thdi mdt cdt ¢é ¥ nghia quan trong trong
viéc danh gia lii lut trong diéu kién han ché s6 liéu & cac khu viee mién niii. Nghién cveu nay phan tich
132 mdt cdt ngang tir tam hé thong song suéi nhé khu vue mién mii phia Bic nham xdc dinh ddc
trung hé sé hinh dang mdt cdt (r) va ty s6 giita chiéu rong tran bo va chiéu sdu tran bo (k). Nghién
citu sir dung phwong phdp mé hinh héa mdt cdat ngang chuan héa va phwong phdp thong ké, két qua
xdc dinh dwoc hé sé hinh dang mat cat dac trung lav =2,0vaty s6 k =8,5. Cac gia tri nay phu hop
Véi cdc nghién ciru todn cau, dong thoi la co sé dé wéce tinh cdc tham s6 thiy lwe quan trong nhu do
sdu muec nwde, van toc, chiéu rong dong chay tai mot vi tri khi biét luu lwong, tir do hé tro danh gia
I lut cho cdc khu vue han ché vé sé liéu do dac. Két qua nghién cvu co thé hitu ich doi véi cdc nha
thity van hoc trong danh gid lii lut tai cdc song sudi nho.

T khoa: Hinh thai mdt cdt ngang, luu lwong tran bo, wéce tinh tham sé thity luc.

Summary: Cross-sectional morphology directly influences hydraulic parameters, however, for small
rivers and streams, data scarcity has reduced the capability to estimate hydraulic flow parameters in
flood assessment. Therefore, generalizing morphological characteristics of cross-sections holds
significant importance in flood assessment under data-limited conditions in mountainous regions.
This study analyzes 132 cross-sections from eight small river and stream systems in the northern
mountainous region to determine the characteristics of cross-sectional shape coefficient (r) and the
ratio between bankfull width and bankfull depth (k). The study employs normalized cross-sectional
modeling methods and statistical approaches, yielding a characteristic cross-sectional shape
coefficient of r = 2.0 and ratio k = 8.5. These values are consistent with global studies and serve as a
foundation for estimating critical hydraulic parameters such as water depth, velocity, and flow width
at a given location when discharge is known, thereby supporting flood assessment in areas with
limited observational data. The research findings may be beneficial for hydrologists in flood
assessment of small rivers and streams.

Keywords: Cross-sectional morphology, bankfull discharge, hydraulic estimation.

1. GIOI THIEU 13 cac dong subi co bac Strahler tir 1-3 [1, 2],
qua trinh hinh thanh long dan chu yéu dién ra
trong diéu kién tu nhién véi tac dong tbi thiéu
ctia hoat dong dan sinh, 13 két qua cua cac qua
trinh x6i mon va lang dong lién tuc. Hé théng
phan loai bac dong sudi Strahler dugc minh
hoa trong hinh 1, cung cip khung 1y thuyét dé
phan tich cdu triic mang ludi séng ngoi trong
Ngay nhan bai: 30/6/2025 nghién ctru lvu vic. Nhitng dong sudi nho

Ngay thong qua phan bién: 22/7/2025 X . L as X A
Negay duyét dang: 31/7/2025 nay dai dién cho cac long dan thugng ngudn

Hinh thai mit cat ngang long din trong tu
nhién dugc hinh thanh co ban béi sy tuong tac
phuc tap giita luong mua va diéu kién bé mat
dya trén qud trinh thuy van. Trong cic hé
thdng séng sudi nho & thuong ngudn — thuong
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va thé hién moi tuong quan nhat dinh doi voi
luu vuec.

Trén hinh 1 thé hién cac dong sudi bac 1 (danh
s6 1) thé hién cac sudi thugng ngudn ma
khong c6 cac nhanh subi khac d6 vao. Khi hai
nhanh sudi cung cap gip nhau, ching sé tao ra
dong subi voi cap bac 1on hon.

Hinh 1: Hé thong phan loai bic dong sudi
Strahler

Néu hai nhanh sudi khong cing cap gip nhau,
chung sé& giit bac cao hon ¢ ha luu. Hé thong
phan loai ndy cung cip khung Iy thuyét dinh
luong dé phan tich ciu trac mang ludi song
ngdi trong nghién ctru vé luu vyc séng.

Céc nghién ctru trén thé gidi da chimg minh
rang chidu rong va chiéu siu tran by c6 mdi
tuong quan manh mé& dén luu vyuc thuong luu
[3, 4, 5]. Mdi quan hé nay cho thay hinh dang
mit cit trong cac luu vuc cu thé thuong co6 su
trong ddng dua trén dic diém dia hinh, thanh
phan dia chit va cac diéu kién khi hau.
Dingman [6] cho rang hinh dang mat cat
ngang trong dong chay tu nhién c6 thé dugc
khai quat hoa thanh cac dang mit cit ngang
chuén thé hién tinh twong dong vé thuy luc —
mot khai niém ddc biét co gia tri cho viéc udce
tinh cac thong s6 thay luc.

Trong mo hinh thuy luc, mdi quan hé gitra do

sdu dong chay va dién tich mit cat uwét dong
vai trd nén tang cho viéc dac trung héa mat cat
ngang [7]. Nhimg mdi quan hé nay cho phép
cac nha nghién cuu khai quat hoéa hinh dang
long dan trén mang ludi song ngoi, tir do tao
diéu kién cho phan tich thuy lyc tai cac vi tri
thiéu s6 liéu khao sat mit cit hodc khong kha
thi dé thuc hién nhu cac song sudi nhé trén
khu virc mién nui phia Bic.

L{ quét 1a dai dién cho loai hinh thién tai dic
biét nguy hiém tai khu vuc mién nai phia Bic,
nhitng sy kién nay thuong xdy ra trén céc
song, sudi thuong nguén co dién tich luu vuc
nhd. Cac khu vyuc nay thuong gay ra lii quét do
su két hop giita do dbc dja hinh va cuong do
mua lon. Tuy nhién cac khu vyc nay thuong
chi dugc phat trién cac mo hinh thay van ma
khong quan tdm nhiéu dén cac tham sb thay
luc khac bao gdm van tdc dong chay va do sau
muc nuoc.

Nghién ctu nay tap trung vao phan tich hinh
dang mit cit ngang ctia mot sd hé théng song
sudi nho trén khu vuc mién nai phia Bic dé
xéc dinh céac chi s6 hinh dang dic trung nham
wéc tinh cac tham sb thity lyc néu trén trong
diéu kién han ché sd liéu. Bang viéc dic trung
hoa nhitng tham s6 nay, két qua nghién ciru s&
cung cip mot khung 1y thuyét dé udc tinh do
sdu muc nudc, chidu rong dong chdy va van
tbc dong chay tai cac vi tri chua ¢ tram quan
trac khi biét dugc luu luong (thong qua mod
hinh thiy vin) nhdm hiéu rd hon dic diém li
lut & cac khu vuc nay.

2.0 LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Dir liéu swr dung

Nghién ctru nay sir dung dir liéu 132 mit cit
ngang dugc thu thap trén tam hé thng song
sudi nho khu vyc mién niii phia Bic. Danh
sach cac mit cat ngang duoc thu thap thap thé
hién trong bang 1 va su phan bé khong gian
cac mat cit duoc thé hién trong hinh 2.
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Bang 1: Chi tiét s6 liéu mat cit ngang sir dung

CONG NGHE

, . S6 lugng
TT Nguon tham khao Song/suoi Khu vue . 2
mat cat
(S(:)(l)’; il sudi T | X2 Xudn Lac, huyen Cho 18
beé tai cap Quoc gia: Nghién Han) £ bon, tinh Bac Kan
ciiu cac giai phap tng pho po . ~
v6i mét s6 thién tai chinh gdy | Susi Nam Cuong | <o Nam Cuong, Xa
A A 4 . \ ..z oo | bong Lac, Xa Quang
1 mat 6n dinh ty nhién khu vuc | (con goi 1a sudi Bo . A 14
A 2 e Lk \ Bach, huyén Chg Don,
hé Ba Bé phuc vu phat trién | Lu) , P
kinh té xa hoi ciia dia phuong T tinh Bac Kan 3
8] ’ ‘ Su6i Pac Ngoi (con | Xd Quang Khé, Xa Dong
goi la sudi Cho P}}ﬁc, huyén Ba Bg¢, tinh 12
Léng) Bic Kan
Luan An: Nghién ciu ) Xa  Quang  Nguyén,
phuong phap canh bao lu | Sudi Nam Ly huyén Hoang Su Phi, tinh 9
quét cho luu vuc nhd mién ha Giang
2 | mii va dp dung thir nghigm X3 Ban Nhing, x4 T4 Sir
cho 2 luu vyc Nam Ly va Na £e nra \ , n X
Nhing tinh Ha Giang (2023) Suoi Na Nhung Chooéng, huyén Hoang Su 9
(9] Phi, tinh Ha Giang
Sudi Ta Ling Huyén Quing Hoa, tinh Cao 24
Bang
Cac dé tai, du an khac (tai | qx o4 Huyén Bat Xat, tinh Lao
3 | ligu thu thap b sung) Song Ling PO Cai 28
Séng Bac Hyy@n Quang Binh, tinh Ha 18
] Giang
TONG CONG 132
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Hinh 2: Vi tri cdc mdt cat thu thap
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2.2. M6 hinh héa mit cit ngang . O rdng mi cle trin b (W)

BE rong img véi myre nurére h (W)

Nghién ctru st dung phan tich twrong quan hinh

hoc thay lyc dé mo hinh hoa cac mit cat ngang 2| g\ /
thong qua hé sé hinh dang r. Viéc khai quat b 3 h ='u(-wl7 7
hoa hinh thai mit cit ngang dugc minh hoa g § ! ‘
trong hinh 3 f:ho thdy cac gia tri T khéc nhau é ; ,:o: tich MC ngang, 4, = w (1-—)
anh hudéng dén hinh dang long dan. Moi mat 15
cit bat ky déu co thé dugc biéu dién dudi mot
mit cat ngang c6 hé sd hinh dang r phu hop o
tuong Ung.
0

|
1

Hinh 3: Khdi quat mdt cdt ngang bang hé sé

hinh dang r
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Dua trén hé sd hinh dang mat cit ngang r, bé
rong long dan va do sau long dan tuong Ung
voi luu lugng tran bo va muc nudc trén
séng/suéi, ¢ thé xac dinh duoc bé rong long
dan twong tmg. Khi r = 1, mit cat ngang co
dang hinh tam gidc va dién tich dugc tinh theo
cong thirc tinh dién tich hinh tam giac, khi r —
oo, dién tich mat cat ngang duoc tinh theo cong
thirc tinh dién tich hinh chir nhat.

h = hye(—)"
bf W

1 T
)T @
Nghién ctru dénh gia do léch chuin cho mdi
mat cit ngang thong qua sy phu hop cua hé sd
hinh dang r. Chi s6 do léch chuan duge xéc
dinh bang cach 1ay cin bac 2 cia phuong sai
s6 liéu twong quan dién tich mat cat don vi so
v6i mat cat chuan. Do muyc dich cia danh gia
1a dé udc luong do 1éch chuan trén dit liéu mau
(do léch chuén mau — ky hi¢u D), tac gid s
dung chi sb do 1éch chudn mau thay vi d6 léch
chuan quan thé (ky hiéu o).

n
1 )2
o 1Z(Xi —X)
=1

Nhu vay, mdi mit cit s& dugc danh gia do léch

(1)

Aszhw(

D =

(3)
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chuan mau so v6i mit cit mau (trong Gng voi
chi sb hinh dang r ciia mat cét) tir do lua chon
chi s6 r pht hop ctia mdi mit cit. Sau khi danh
gia té)ng thé toan bd mat cit, nghién ctu lya
chon phwong phap phan tich dic trung bing
viéc xac dinh trung vi va trung binh cta chudi
s6 liéu cho chi sb r va chi s k ctia mdi mat cét
dé dua ra dic trung hinh thai mat cit cho khu
vuc mién nai phia Bic. Chi s hinh dang r cua
mit cit duge xét trong khoang tor 1100 véi
bude khoang cach 14 0,5. Nhu vdy, co gan 200
hinh dang mit cat mau dugc dénh gia cho timg
mit cit dé xac dinh ddc trung hinh thai.

Nghién ctru xac dinh twong quan mit cat theo
duong quan hé giira do sau va dién tich mat cat
w6t (h~A), nham dam bao tuan thi cac nguyén
tac cia thiy lyc mat cat trong phan tich dong
chay. Khi ¢ cung d6 sdu h, dién tich mat cat
w6t cia mat cit thuc té duoc xac dinh sao cho
¢ gia tri gan nhat véi mat cat mau, dam bao
d6 phu hop nhit trong viéc mo ta dic diém
thuy luc cua dong chay. Tuong quan h~A
khong chi pht hop cho cac mit cat don gian
ma con hi¢u qua ddi véi cac mat cit co cAu tao
phirc tap, chang han nhu mat cat c6 bai boi ¢
gilra, mat cit léch, hodc cac dang dia hinh
khong déu khac (hinh 4)
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Hé s6 hinh dang r

Hinh 4: Phwong phdp mé hinh héa mdt cdt dic trung theo hé sé hinh dang r

Ngoai hé s6 hinh dang r, dé c6 thé quy ddbi
duoc hinh dang mat cit mau vé hinh dang mat
cit thuc té, ty sb gitra bé rong tran bd va chiéu
sau tran bo (ty so k) cling dugc xac dinh twong
tmg. Ty s6 nay 1a két qua do truc tiép tir mat
cat ngang.

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich dic trung mit cit

Két qua phén tich cho thdy cic mit cit & khu
vyc mién nai phia Béc c6 chi sé hinh dang r
dao dong tur 1+7 (mdc du co xét toi khoang tur
1+100, cac gia tri chi s6 hinh dang r & khu vuc
mién ni phia Bic khong c6 hé s vuot
ngudng 7), trong d6 phd bién nhat tir 1,5+3
(chiém = 50%).
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Hinh 5: Phdn bé 1y 56 k va hé sé hinh dang
mat cdt r cia 132 mat cat
Céc mit cat co chi s6 hinh dang r nhé hon
hodc bang 3 chiém ~ 75% va chi s6 hinh dang
xudt hién nhiéu nhét 13 r = 2 (chiém = 25%).
Chisdr trung binh toan bg dir liéu 1a r = 2,68
(1am tron bang 2,5) va trung vi toan bo dit liéu
13 2. Nghién ctru nay dé xut chi s6 r = 2 1a chi
s6 hinh dang dic trung cho khu vic mién nui
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phia Bic 1a chi s6 dai dién cho khu vuc mién
nai phia Bic. Ddi v6i cac long dan ty nhién
song sudi nho trén khu vue mién nii phia Bic,
nghién ctru cling dé xuit pham vi r dao dong
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trong khoang tir 1+10 dé lam co s& nghién ctru

va lam giam thiéu khéi luong can tinh toan
cho cac nghién ctru tiép theo. Két qua phan bd
dit liéu cac mat cit thé hién trong hinh 5.

Bang 2: Théng ké dic trung hé s6 hinh dang mit cit r theo cac sudi

sui | Somit | Trung | Phwong | Nh6 | .0 o0 | g | Lén
cat binh sai nhat nhat

LangPo | 28,00 | 1,96 0,90 1,00 | 1,00 | 200 | 250 | 400
NaNhang | 9,00 | 3,11 1,08 2,00 | 250 | 3,00 | 350 | 550
NamLy | 9,00 | 2,78 1,15 1,00 | 200 | 250 | 350 | 500
gi?ng 14,00 | 3,18 1,62 1,550 | 2,13 | 275 | 338 | 7,00
Song Bac | 18,00 | 2,33 0,79 1,00 | 2,00 | 225 | 258 | 4,00
PécNeoi | 12,00 | 321 1,44 1,00 | 250 | 300 | 413 | 6,00
Xuan Lac | 18,00 | 2,11 1,02 1,00 | 1,50 | 2,00 | 2,00 | 500
Talung | 24,00 | 2,75 1,63 1,00 | 1,50 | 200 | 325 | 6,00

Vé ty 1& gitta chiéu rong tran bd va chiéu
sau tran bo (ty s6 k), ty sé nay phd bién dao
dong tr 5+15 vdi trung binh cua toan bo
chudi s liéu 1a 11,3, tuy nhién gié tri trung
vi chi dat 8,5 cho thay su phan b dit lidu ¢o

nhiéu diém ngoai vi. Nghién ciru dé xuét st
dung chi sb trung vi 1a 8,5 1a chi sé dai hién
cho khu vyc mién nti phia Bic. Chi tiét dic
trung theo timg nhanh sudi duoc thé hién
trong bang 3.

Bang 3: Thong ké dic trung ty so k theo cac sudi

-

S6 mit | Trung | Phuong

Subi . .
cat binh sai

Nho Lon
P 25% 50% 75% ,{
nhat nhat

Liing P6 28,00 14,45 13,20

3,42 5,47 8,00 19,27 52,30

Na Nhung | 9,00 5,04 1,05

3,60 4,13 4,97 5,85 6,53

Nam Ly 9,00 7,14 1,84

4,75 5,91 6,38 8,33 10,17

Nam

. 14,00 15,31 11,74
Cuong

6,49 9,59 12,42 15,46 53,55

Song Bac 18,00 16,97 12,57

3,97 7,05 14,14 20,34 50,56

Pic Ngoi 12,00 17,02 5,61

9,73 13,15 15,93 20,28 28,60

Xuan Lac 18,00 7,10 3,88

1,87 4,62 5,56 8,41 16,31

Ta Lung 24,00 7,40 5,20

1,68 3,28 5,50 10,35 19,37
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3.2. Thao luian

3.2.1. Két qud nghién ciru cho khu viec mién
niti phia Bdc

Hé s6 hinh dang r va ty s6 k cho khu vic mién
nai phia Bic duoc xac dinh 1 cac gia tri phd
bién thu duoc tir tim doan song, subi dya trén
phan tich 132 mit cit ngang. Mic du sb luong
mau kha han ché trong viéc danh gia mot cach
khach quan, trong béi canh thiéu s6 liéu khao
sat cho cac song sudi nho, nhitng gia tri ndy c6
thé hitu ich trong viéc udc tinh cac tham s
thity lyc khac nhu myc nudc va van téc dong
chay khi ¢ san cac gia tri luu lugng.

Hé s6 hinh dang r = 2,0 duoc xac dinh cho
vung nai phia Bic phu hop véi pham vi
ngudng tir 1 dén 10 nhu duoc thiét 1ap boi
Allen [10] nhung thdp hon mot phan bd chuan
(u=15, o =2). Trong khi hé s6 thuc nghiém k
= 8,5 dugc xac dinh trong nghién ctru cua phu
hop voi pham vi cac gia tri duoc ghi nhan
trong nghién ciru trude day, nhu dugc tom tit
trong Bang 4. Pang chu y, cac giad tri r va k
cho viung nui phia Bic thé hién xu hudng vé
phia dau thap cua phd so véi cac nghién ciu
dugc thyc hién tai cac ving khéc trén toan cau
[11,12,13,10].

Bang 4: TV s6 k trong mt so nghién ciru trén thé gioi

Khoang
TT | Tac gia/nhom tac gia _ Wy Khu vyc
~ hyy
1 | Huang va cong su [11] 4,27+ 23,75 Song sudi nhé mién nam nudc Uc
2 | Wohl va cong su [12] 5,4+38,33 Séng sudi nho & New Zealand

3 | Wohl va cong su [13]
15,377

Lay trung binh:

Téng hop tir nhiéu ngudn nghién ciru
trude day trén toan thé gidi

4 | Allen va cong su [10]

1,5 = 35; Trung
binh la 14

Séng subdi nho & Bic My va New
Zealand

5 | Williams 1978 [3] 6,8 =+

61,96;
Trung binh 20,6

51 tram & Wisconsin, North Dakota,
Texas, Idaho, Alaska, Pennsylvania &
Hoa Ky va mét sO tram & Canada, Anh.s

3.2.2. Ubc tinh céc tham s6 thuy lyc dua trén
két qua nghién ciru

Y nghia ctia hé s6 r va k nim & kha ning udc
tinh cac tham s6 nhu van tde, do sdu muc nude
va bé rong myc nudc ngay ca trong diéu kién
s6 liéu khao sat mat cét ngang bi han ché. bay
1a cac tham sd thity luc duoc nghién ctru rong
rdi trén toan thé gii. Pbi voi cac ving mién
nai thuong thiéu sd lidu, viéec udc tinh cac
tham sd nay la rat kho thuc hién.

T Q = Av, thay cong thic (1) va (2) va st

dung k = wpi'hpr ta co:

1
_ 1 142 4
Q=vkh,h"7 () @
Theo Manning;:
1 21 c
= —R3S2
V== S (5)

Pb6i v6i dong chay tu nhién, chiéu rong cia
dong chay (w) 16n hon nhiéu so voi do sau
muyc nude, khi d6 ngudi ta gia dinh rang cac
thanh bén cua sudi co lyc can dong chay
khong dang ké khi so sanh v6i ma sat day. Do
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d6 ban kinh thiy lyc R sép xi do séu trung
binh ctia dong chay [14]. Do coi R 1a d§ sau
trung binh cua dong chay twong tmg véi bé
rong w, ta co dién tich mat cit ngang A =
Rw = hw ——— R = h——(6)

Cong thuc (5) duoc viét lai:

vE %(hril)és%

(7)
Thay vao cong thuce (4) ta dugc:
1 1alsi 1 \3
Q =~ kS?h,, "3 r(r“) (8)

Khi Q = Qprthi h = hyy, do d6 cong thue (8)
duoc viét lai thanh:

wlu

1 18 r
— 2 ,c3h3
Qvr = nkszhbf (r + 1) )
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Twr do suy ra:
8
nQy
hyp = |— rf 7 (10)
keS2 (r + 1)

Nhu vay, khi biét luu luong tran bo, ty s k,
do déc long dan va hé sb6 hinh dang 1, c6 thé
xac dinh dugc hy¢. Thay vao cong thire (8) véi
luu luong da biét (tir két qua tinh toan thiy
vin) s& xac dinh duoc chiéu sdu muyc nudc h,
thay vao coéng thirc (7) c6 thé wéc tinh dugc
vén toc dong chay.

Trong truong hop thiéu s6 liéu, luu luong
tran bo co thé dugc xac dinh bing cong
thuc Qpf = aAP dya trén dién tich luu vuc
va tinh todn cho mot sb tram thuy vin dién
hinh khu vuc 1an c4n nham x4c dinh chi s
a va f.

4. KET LUAN

Nghién ctru nay cung cip mot khung 1y thuyét
nham khai quat hoa hinh thai mit cat theo hé
s6 hinh dang r, ty s6 bé rong tran bo va do sau
tran bd k cho cac séng sudi nho khu vuc mién
nti phia Béc, tir d6 1am co s udc tinh cac
tham s6 thuy Iyc trong diéu kién thiéu s liéu
do dac vé mit cét trén khu vuec.

Céc tham s6 nay da duoc trién khai nghién ciru
trén nhiéu khu vuc trén thé giéi, két qua
nghién ctu cho thiy co sy phu hop véi cac
nghién ctru toan ciu nhung cac chi sé co xu
huéng thap hon cac khoang di duoc ghi nhan.
Piéu nay phan anh dic diém khu vuc di tac
dong dén dic trung hinh dang khu vuc mién
nai phia Bic va cin c6 nhiing nghién ciru
chuyén sau nham thé hién mdi quan hé chat
ché gitra dac diém luu vuc va hinh dang mat
cét trong khu vuec.

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 91 - 2025 57



KHOAHOC e IYIIE=

TAI LIEU THAM KHAO

[1]

[2]

[3]
[4]

[5]

[6]

[7]
[8]

[9]

[10]

[11]

[12]

[13]

[14]

58

Strahler, Arthur N., "Quantitative Analysis of Watershed Geomorphology," Eos,
Transactions American Geophysical Union, vol. 38, no. 6, p. 913920, 1957.
DOI:10.1029/tr0381006p00913.

Vannote, Robin L., Minshall, G. Wayne, Cummins, Kenneth W., Sedell, James R. and
Cushing, Colbert E., "The River Continuum Concept," Canadian Journal of Fisheries and
Aquatic Sciences, vol. 37, no. 1, p. 130+137, 1980. DOI:10.1139/t80-017.

Williams, Garnett P., "Bank-full discharge of rivers," Water Resources Research, vol. 14,
no. 6, pp. 1141-1154, 1978. DOI:10.1029/wr0141006p01141.

Trampush, S. M., Huzurbazar, S. and McElroy, B., "Empirical assessment of theory for
bankfull characteristics of alluvial channels," Water Resources Research, vol. 50, no. 12, p.
9211+9220, 2014. DOI:10.1002/2014wr015597.

G. V. Wilkerson, D. R. Kandel, L. A. Perg, W. E. Dietrich, P. R. Wilcock and M. R.
Whiles, "Continental-scale relationship between bankfull width and drainage area for
single-thread alluvial channels: BANKFULL WIDTH AND DRAINAGE AREA
RELATIONSHIP," Water Resources Research, vol. 50, no. 2, pp. 919-936, feb/2014.
DOI:10.1002/2013wr013916.

Lawrence, Dingman, S., "Analytical derivation of at-a-station hydraulic—geometry
relations," Journal of Hydrology, vol. 334, no. 1-2, pp. 17-27, 2007.
DOI:10.1016/j.jhydrol.2006.09.021.

Chow, V.T, Open—Channel Hydraulics, New York: McGraw-Hill, 1959.

Tran Manh Truong, "Bao cao tong hop: Nghién clru cac giai phap ing pho véi mot sO
thién tai chinh gy mat 6n dinh tu nhién khu vuc h6 Ba Bé phuc vu phat trién kinh té xa
hoi cua dia phuong," Vién Khoa hoc Thuy loi Viét Nam, Ha Noi, 2023.

Nguyén Thé Toan, "Nghién ctru phuong phap canh béo 1i quét cho luu vuc nhé mién nui
va ap dung thir nghiém cho 2 Iuvu vyc Nam Ly va Na Nhung tinh Ha Giang," Truong Dai
hoc Thuy loi, Ha N1, 2023. Pia chi: https://www.tlu.edu.vn/tin-tuc/nghien-cuu-phuong-
phap-canh-bao-lu-quet-20761.

Allen, George H., Pavelsky, Tamlin M., Barefoot, Eric A. and et al., "Similarity of stream
width distributions across headwater systems," Nature Communications, vol. 9, no. 1,
2018. DOI:10.1038/s41467-018-02991-w.

Huang, H.Q. and Nanson, Gerald C., "Vegetation and channel variation; a case study of
four small streams in southeastern Australia," Geomorphology, vol. 18, no. 3-4, p. 237—
249, 1997. DOI:10.1016/S0169-555X(96)00028-1.

Wohl, Ellen E. and Wilcox, Andrew, "Channel geometry of mountain streams in New
Zealand," Journal of Hydrology, vol. 300, no. 1-4, p. 252-266, 2005.
DOI:10.1016/j.jhydrol.2004.06.006.

Wohl, Ellen and Merritt, David M., "Reach-scale channel geometry of mountain streams,"
Geomorphology, vol. 93, no. 3-4, p. 168-185, 2008.
DOI:10.1016/j.geomorph.2007.02.014.

Katopodes, Nikolaos D., "Long Waves," in Free-Surface Flow, Delphi, Elsevier, 2019, p.
306.DOI:10.1016/b978-0-12-815487-8.00006-8.

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 91 - 2025



