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Risk Assessment and Dynamic Adjustment Strategy of
Sediment Management in Watershed under Climate

Change

Abstract

In recent years, with the impact of climatic change, the intensity and
frequency of extreme hydrological events have increased, which has also
caused a more severe trend in soil and water management in the catchment
area. Although there have been many studies on the potential of sediment
disasters under climate change at home and abroad, there is no discussion on
the problem of sediment management and risk assessment on the river. In view
of this, in order to cope with the impact of climate change on the sediment
environment, this paper applies the CCHE2D sediment transport moving bed
model to discuss the sediment problem in the catchment area, combined with
the rainfall change of the ARS situation under climate change, re-examine the
changes in disaster risks, and formulate sediment risk assessment indicators,
so that competent authority can formulate corresponding countermeasures

against climate change scenarios.

The results show that the simulation results of sediment scouring and
silting are consistent with the on-site trend. In the face of 50 years of frequency
flooding, the brushing situation of the structures in the river and the
downstream sections of the bridge and the silt of sediment have obviously
increased. It is suggested that the height of dam reduction or opening
adjustment, the addition of lateral facilities and rectifiers to reduce the scour
situation, and the planning of the dredging project for the sediment siltation
section. Finally, this study helps the competent authority to propose more

appropriate countermeasures in response to extreme hydrological events in the



future through the mapping of sediment risk figures, the formulation of
corresponding adaptation strategies, and the appropriateness assessment of

each strategy.

Key Words : climatic change, sediment management, risk assessment
indicators.
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" Clark 2 fe & A ae REABE R o Fd 22 &85 R
HORADE M R F G A M TG b3 M HEC-HMS
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BAPM 382 § R FRF VISR OR T A RS ETA FAR
W e TR 2 ST A BT PG R o B
Fodp A IR s s AP T Y 2RI EFHF A (The U. S. Soil
Conservation Service, SCS)z. SCS Curve Number & ;2 % 5 "% & §f £ i
E 0 F B R T2 S8ch A3 4 (Initial Loss) ~ CN i (Curve
Number) ~ 2% % 7 4 +* (Impervious) o ¥ ¢t ## 7 £ * SCS Unit
Hydrograph > H 4-#ic i #£u£ pF & (lag time, tL) » d = 6 #7 2. CN &
Ko m FUFFREERRER S THEE R~ FEA R E L

R
sl
=
=i
5
7

SHAP B K TACT o

CN &% % CurveNumber- it -k o 7 £8-H 5 5 = R %
B R RT 5 CN1 — Sm™ o CN2» Bk m™ 5 CN3» 2
T Aot 3-8 P FRIRAIL D TET T X F R 2% o CN1 £
CN3 Pl4345 CN2 iR ghpt 2 B gl b (540 0977 o CN %2 7
T ik R Rk s v e U A g g 2 el B ON B2 R
B bw el ok 390 23 RAEIEITIHRBEZ CN2 &
42 3-10 » ON E# M 238 3-6 3 3-7 #75) o

338 e it o fEid

CN iz %mé&ﬁﬁiﬁ&%ﬁi T
I ¥ 12,7 mm % 35.6 mm
II 12.7-27.9 mm 36.6-53.5 mm
111 < 3% 27.9 mm = 3% 53.5 mm

ok %k ¢ Chow et al, 1988
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4.2CN2

CN1 = (3-6)
10 — 0.058CN2
23CN2
CN3 = (3-7)
10 + 0.13CN2
% 39 FEEAN LA
EE: £ 5 P
A EEEI S F L Bk
B RER I - BFHES
C FFEL CRAEPEL MG PRI ERD CF R FEESD
D BEMPI S Bap
FA kR b E s ek BT ke &
£310 23 $1* 47 3 HFELT 2 CN2
ER §-5(
1 I —N? 4_‘1&'] “‘
A B C D
) 63 75 83 87
g2 39 61 74 80
¥ 30 55 70 77
ko 100 100 100 100
B B 98 98 98 98
R 68 79 86 89
TAHKKR A E S TR Bk E
EREIZIUFEEIRAS o AT % SCS Unit Hydrograph » H# %

s e P (lagtime, ty)> @ AU # d @ foff 2 CN B R )

FrERKS R RS RELERER

0.8

S0.5

1000

0.7
CN )

t, = 0.000526 —— (3-8)
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C0Z080 %R Bk 2012-2019 L
C1Z030 ¥R g 1993-2019 Y
C1T970 LR R 1996-2019 N
C1T950 XA 1996-2019 N
C0Z250 Atk & Bk 2018-2019 ﬂ&g@%
2370H019 5k s 2004-2019 AR %

2370H019 LR RS S 1994-2019 FARIRR A %

—

iR SRR AN I}

LG RiTE s RELPRLE B

i Bofekd (Mt 1)

PR AR R AE R

FEE P AN D RIE Y  104 E B
*ﬂ%w

BRI ﬁ Il R

@ Tk ?ﬁ"}——/{("

R A
MR FIE 104 # % 4
TR Tk Bl

CRE e W UE R ]
RPE 106 £ k2 RAEE R Ff A MBRB LS FHGEF D
SRS = E S ALY SRS XY L

S HeAp Bk Taidc £ 3-14 3 & 3-15 #77) o
% 3-14 R @40 M 8K 2
* 5 R i Py
Simulation times(sec) PR i & ERR 2 LE G| 2L R

Time steps(sec)

1

W B PR Y EEAt=1(sec)

&% B 3600 1% (1hr), p

History file 3600 e b
Turbulence Model Parabolic Eddy Viscosity Model | $% 4 &Uifs i &b s e 3¢

Wall slipness coefficient

0.5

% £ ¥ oL
Jh BuE IR B

Depth to Consider dry(m)

MFEEHH T

FoBRY R BLRIE A T

Method 1

Time Iteration Method 2 PRSI S 2l I o
Method 3

A ek R 9.8(m?/sec) G BLE R

Von Karman constant 0.41 6 SLiEIR B

SR o RE S 0.000001(m3 /sec) AR
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4 3-15 %#) AP M F 8K T

2 REE RS
Time Step 0.1s FERE
§ B Gl > E$ 0.050 AT D T
Number of bed layers 1 P Bk A R
Minimum Mixing Layer Thickness % % Dgg g(l)l Oazr;d;gr;
Mean diameter(m) of each size class AT B A T F RIS
Transport Model Total Load as Bed Load IRTE AR

Transport Capacity Formula

1.Wu et al.

2.Modified Ackers and White
3.Modified Engelund and Hansen
4.SEDTRA module

%JI’/ SUEBRy
& TLE*)

Adaptation Length for bedload

Set as 7.3 of average dune length

wE R R

4

Adaptation Factor for suspended load

A3 15 §(0.0001~1)

2R Y E %
it 5 B

Schmidt Number 1 Ul S RTe
FRjVE 2.65 o E R G
P LR TR
Erosion/Deposition limit 0.01 &if / - /:, i ®
O S ESE o ]
Erodibility Egs ] R
Bank Erosion Osman and Thome (1988) T AR

%l I /\ _\‘ KA\
o) £

25820 N R
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BB e B B R
A B A
FREALAR FE
PR FEAEFRERESR T A
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T £
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% 3-16 e >N R A

R

7 25

FRZ

SEDTRA module
(Garbrecht, Kuhnle and
Alonson, 1995)

C*t = Z ka*k
k

der = dk(_) x=

AMEERI BRSSP EREZf ﬂie%l/?) o
SR 2 T
Laursen’s(1958) ~ Yang’s(1973) ~ Meyer-
Peter and Mueller’s (1948) -

Wu, Wang and Jia’s(2000)

Formula

'%)“ZM
2

"\ 3
ok -—0m53<n) ;5—1F2
(]/S 1) gdk3 ck

14
qsk

Poi (% - 1) gdk3

Dok

Tb U
= 0.0000262[(——1)— 1.74
[ Tek wsk]

Pri )™
= 003(22)" 4, - 1)

N N
—Ep G T —Ep-i£~
hke = bj "3 Pek = bj "
LM 3+, LM a4,

T, = YRyS; Ry = ("U)‘?’/Z/Sg/4

J(1395v/dk)2+—109(%;——1)gdk——1395v/dk

B * R B en'E B 4 ¥k (hiding and
exposure factor) icif 2203 R P D
Fede A~ f 8 2 R .
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FELE P

Wu, Wang and Jia’s(2000)

Formula

107

1.0 + 0.03368T + 0.000221T2’

v=1.792 x ;d =

0.01lmm~10mm

Modified Ackers and ur 4 ien &* Bagnold z "kin# Ff A E @
: Fork = &t Ty~ Dgdei ! N
White’s Formula (Proffitt Ys/V = D94 3210 0g(<7) F5H? n~A-m~C £ & E95%
d Sutherland, 1983 TR R RS
and Sutherlan ) 1.3&0, 4 /d, > 3.7 PR
& —{05310g<d )+100075<dk/d <37
0t dy/dy < 0.075
@M—q”klw
Ch U,
Ggrk = ="
" pordrys V
Modified Engelund and 9% = 0.1(g,T.1)5/> f&* Bagnold 2. -kii# FHEL %2 48 W2
Hansen’s 1967 2g5d MmEAEH L > ¥ E > Wuetal.(2000)
f' = s Tek = d . ” iy wers B 17
Formula(with Wu et al’s Tyz ot TO/[(V) d 2 et ilic ek R EER T pbis

correction factor, 2000)

Vs
Dic = Qeer/ [Pok (7 - 1) gdk3]

(ka) 0.45

gk =
Pnk

R TR Tk

FRERTFELR € L] h-n
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