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THE RESEARCH OF THE MONITORING,
SIMULATION AND FORECAST ANALYSIS OF SOIL
LOSS FOR SHIHMEN RESERVOIR WATERSHED

S.H.Lin G.L.Fu M.F.Cai C.W.Lin Y.D.Cai H.P.Lian

[ Abstract] This project planning not only uses the high accuracy three-dimensional
map for the first time to interpret the distribution of the latent location of the source of
sand, so that the main sources of soil and sand can be grasped and effectively managed,
effectively restraining and reducing the amount of sand into the reservoir. At the same

time, CCHELD, the for-mula of soil and sand production under different rainfall
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conditions is es-tablished, and the forecasting model of the imported sand is derived,
which can be expressed quantitatively. This is an important progress in the predic-tion
of soil and sand production.

In addition, the project uses the soil sediment accumulation measurement data of
the reservoirs in the past years. When the total soil and sand produced by the unit
rainfall in the catchment area is taken as an index, it is found that, with the intro-duction
of conservation measures, The trend of decline shows that various conser-vation
measures have played a function of soil and water conservation, can with-stand greater

rainfall kinetic energy and produce less soil sand.
[ Key words] high - precision three - dimensional map , numerical simula-tion ,
reservoir entry sand prediction model
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Fig.13 Survey in Research area and Evaluation-Sha Lun Zi River
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Fig.17 Typhoon Mei Ji’s rainfall and stage-Pai Ya River
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Table 1 The location of Control-section

i oA #a LA X(TWD97)  Y(TWD97) 473 S
Tk - I g 1 283411 2737689 Hd 1t 5a D)
Lk - 2 284208 2737290 Wik 1 T L (8 A
5k - I8 3 284632 2737260 I s 3 (R id)
s FE g 1 286146 2732710 i T R
FRs FXICW. 286258 2731710 Wit T ER D)
pRE F# e 3 286493 2732650 Hd bt 5a 3 (B )

Bl aE BK G 1 286019 2730510 s 7 %G in

W B EE A EaEe 2 285324 2730331 g F 1t 5a ER D)

Wil riE Bk a%e 3 286187 2730120 it b+ 5o 3 (R ts)

| o R RIET A ‘

B 20 EM oAt ERERE 21 EMIEAD RS
Fig.20 The process Sediment budget in Fig.21 The times of dentification
watersheds by numerical model and validation of the model

(VDEILAE TR & TR
AEA b iUEE SR K BRI & (Rfs > mm)BE b4z 28 8 (Ov) Z Rl {#50 » i
G IR R R ARDAR > (i AR /KIE A RE 2K MR E - 40152 2 Air -

LIt EME R E 2 g2 K EHE b > FoE TAEREY) - dHERS T
BRCERETRRNG SRR T LERaRE | 9T T/mIHEHEA [ KEE
3 S00TT/MP 7K Vi & B A R B AT R £ AR RRAFTR -

190



2017 FAEKE LSS - 181-196

* 2 BN S EHIE—HRR T HEREMGR

Table 2 1-day rainfall Frequency Analysis of Sediment Projections

HR LA FREE] 5 & 10 # 50 & 100 #

H 3% & £ (mm) 476.8 593.7 803.8 874.6

14 A2 E OF md) 3.688 4.448 5.813 6.273

» R EE(E M) 1.713 2.066 2.700 2.914

kKRR (M) 1.002 1.208 1.579 1.704

FP LAE— T IR 2 5 4F 10 4 50 4 100 4E

H 334 A £ (mm) 462.2 567.4 766.3 839.0

174 A2 E Ov(Fg md) 4.608 6.080 8.865 9.883

» R FR(E M) 2.715 3.582 5.223 5.823

kB R (F md) 1.587 2.094 3.054 3.405

HR LR B FEL3 5 4F 10 £F 50 4 100 4F

H 3% A £ (mm) 4276 533.5 766.2 864.3

14 A E Ov(g md) 1.379 1.591 2.056 2.252

»REI R (FE M) 0.813 0.937 1.211 1.327

kB £ (F md) 0.475 0.548 0.708 0.776
O FREE P 2 RS 4 46.45%(FEAE 12.52km? 5 B ,_:L 42m) -
2T LRz P 2 MRS 4 58.92%(FE4E 7.18 km? 5 B £ 96.6m) -

2
L3R H FE P 2 R 4 47.08%(RE A 23. 46km2 ; riﬁ 318.0m) -
4: FP-RRZ PR3 5847% T 5 8 T R EREH LT (22) > Fadok 1% o

%3 R KBHEARERSTH I EREETRER

Table 3 The current and prediction situation of Sediment Projections - Lun Zi

watersheds
1? p £ R iE

B L8 RQTFA)I P A P 5 & 10 # 50 #
A EB (:ir,ﬁ* AYA Byn 4 B (5 md)(RiR) 3.434 4.299 5.853

A, EARQTFA)I B4 B(E MGER) 2.321 3.076 3.959
As=A1-A; IREMESFQETPA)2 % £ (F md) 1.113 1.223 1.894
o 1RA AP 5 & 10 # 50 &
B, 12 AR (F m)(GRiv) 3.688 4.448 5.813

B 2rd AR MGER) 2676 3336  4.091
B3=B1-B> 1% 4 A2 E Owc(d md) 1.012 1.112 1.722
B B3R RIED 5 & 10 # 50 &
Ci » B2 ER(E mOriw) 1.713 2.066 2.700

Cs r»REIERE MGER) 1.243 1.550 1.900
C3=C1-C; 1RER RS ER(E M) 0.470 0.516 0.800
B KR EED 5 & 10 # 50 &
D, kBB (5 m(Riv) 1.002 1.208 1.579

D, kBB (F MR %) 0.727 0.906 1.111
D3=D:-D 1A% Ok B R (F M) 0.275 0.302 0.468
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Table 4 The Efficiency Analysis of Check Dam Lun Zi watersheds
FFEBFAE 3 8m £ 25m 5 & 10 50 1t i E Hixaik14lt e

a1 42 % * (Price) : 4,567,500 (F md) % F (%/md)
A Xn Yn 7 E=10Xn+5Yn+Zn P/E
TP A Fnd B(Emd) 1113 1223 1.894 19.1 24
et AR (E M) 1.012 1112 1.722 17.4 26
Fir B2 HEGE M) 0.470 0.516  0.800 8.1 57
OCRE AR (T mP) 0275 0.302 0.468 4.7 97
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Table 5 Analysis of Engineering demand index
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W% = 4% 100
I H A AT A< 1% 20 rgﬁ—]—}; T .
g At 5% 144 R At £<10% 40 1§82 "E’*f,i';@'ﬁgr
;%; AL 10% <21 &2 mwm«qs% 60 ;wzw;a Ea %%
A % 15% =3gn% BEAFF<20% 80 mfi#zaft/ Tyl
IRk BRA T X = 20% 100 B kA %G A -
1F2AF<02% 20 Y )
P 02% <27 2 & %<05% 40 %09{51*;%; BKT A
202 A 05% <374 A%<10% 60 ﬂlgjw;i‘;;" v b B
N 10%:¢l/i}§_"*<30% 80 = ;ﬁwﬁ“‘ PRl
1A AF= 3.0% 100 e
SRR i 2 R < 40% 20 hcickRz  @#ErA
i 40% =73 3 #)iE4 F<70% 50 FiEES 2 ER
i P2 RS F =T0% 100 F #H3
2 B W3 g B < 20 20 BokAT R .
4 9??§i 20 <% 2> * % B & <50 50 GHE/BKAE miiﬁ
hig T FroBmBA= 50 100 & £t (km?) *
o o i B % B R < 2000 20 mithiF Rk R
iRl L v >
A f;é 2000 =% * if b % & <5000 50 (m)E-KAH miiﬁ
T i ¢h i B % B A =5000 100 # £ (km?) 4
N 3 Sl omepaii mERG
e - = o5 EE kR ¥
TRER R ORE AT R RN T =K
Table 6 Analysis of Engineering demand index of Weights methed
o 4n ey RARE % @A (A XN TERE)
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