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ABSTRACT

Agongden Reservoir was completed and operated in 1953. Sediment deposition
and accumulation in reservoir area was a serious problem for lacking of efficient
sediment flushing facilities. 73% of reservoir capacity was stored by sedimentation,
and capability of flood protection was reduced from 250-year to 50-year flood in
1981. A rehabilitation program was executed for the reservoir from 1997 to 2005.
The new sediment countermeasures are “empty flushing sediment” and *storing
clear and releasing muddy”. The sediment is flushing out of reservoir in monsoon
season, and water diverted from Chishan River is stored in dry season.

In order to assess effect of sediment countermeasure, topographic survey has been
conducted for 10 times in reservoir area since Agongden Reservoir rehabilitation
program completed in 2005. This study is to evaluate the effect of Agongden
Reservoir sedimentation prevention operation based on the topographic survey
reports and the Effect Assessment of Empty Storage Operation for Sediment
Prevention Observation Program of Agongden Reservoir reports. The first
conclusion is that new sediment is deposited in all over the reservoir area and
sediment at reservoir upstream is scouted for the first 3 years of reservoir re-
operation. The second conclusion is that the amount of new sediment is relatively
small after the first 3 years of reservoir re-operation though a few large rainfall
events happened. This may relate to the river scouring decreasing because of the
hydraulic gradient getting gentle to the upstream river. Then the sediment in the
reservoir will be decreasing.

(Keywords: empty flushing, releasing muddy and storing clear, sedimentation prevention
measurement, sediment monitoring)
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Figure 1.Flowchart of this study
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Figure 5. Sediment concentration and rainfall intensity during typhoon Fanapi(2010)

1594

EmR&(mm/hr)

B57 B (mm/hr)



TS ~ BUkE ~ BRIREE ~ BRSGE -
Be] 2 JE 7K RS E RS i Z W e

mERERALHE
50000.0 0.0
45000.0
40000.0 200
5 350000 00 =
S 300000 5
#¢ 25000.0 600 E
i
£ 200000 -
=2 HE
% 15000.0 o i
10000.0 i —
5000.0
0.0 — A/ w = 1200
2013/8/21 09:00 2013/8/22 09:00 2013/8/23 09:00 2013/8/24 09:00
TOAE — fkiE —— AL — AT

6 /< Me/E(2013 ) /K AR R B iR

Figure 6. Sediment concentration and rainfall intensity during typhoon Trami(2013)

(=) ZKE AT E

K BB = R & A AT K RS
75 FERR LN JEK D R R A s o 44 4
Z 75 ERE I 10 ZUKEREDHIE - Has
RE 75 4 KEEIWEE R 1,715 8 m o {5
TS RE K E 3,220 # m® 2 53.26% -
SEHEEMER 1.61%  MHENEFE 52 &
m® 2 b -

By X /KRS BB 94 £F HEHT5E iz 102
o IEHAM S A 2 e R ELFE 94 A8 LG
J& - 95 FEEEREEME - 97 F-RECHME/E - 98
FEHI TG - 99 £ UAPELREEE - % 1
BUR R RE] 42 F 2 RE] 102 F£FEFEHE 60 £
ZIBHIESSR -

1595

16 94 4F 6 A/KEHEHNE TE% L
% & 102 £ 10 AHEREHT~ > KE
KEFE > BRZKAL 2 A& 7KagiEh 1,837
B om® RE 1,662 # m® o (LKLY 8 I
] KEEREFEREE 175 & m® - iR
X9k 10% > FEFETEE 225 8 m® - P
FFFEEZRET 1.25% - & 7 Jy7K/EE 5
3.5 1£1%(94.8~97.12) 7 4L - [HIEE/K
VRPER CURME R =42 3.0m - [ 8 Fy 94 4
Bz ® 102 4(94.8~102.10) 7 el e
b > @& PEEAE 3.0m - 94 4 8 HJE
SR SRR R AE 90 97 4 12 HJElE
P M SRS rAE 10 - 102 45 10 HEE
R AT 11



TK TR FF 25 48 (1): 15891606 (2016)
Journal of Soil and Water Conservation, 48 (1): 1589-1606(2016)

e N C AR e Vi ol [ S
Table 1. Sedimentation of Agongden Reservoir surveyed from 1953 to 2013

UESEE) i I T Y T Rl R
i Al mwt | ow | (EmD | GEm | EmD | | S
42 | 1953 3,670.000 100 3,220.000 450.000 0 0
44 | 1955 (1| 3,549.000 97 3,328.700 220.300 121.00 121.00 3.08 39.24
46 | 1957 | 6| 3,322.000 91 3,196.700 125.300 348.00 227.00 2.42 93.93
48 | 1959 | 4| 3,248.000 89 3,170.700 77.300 422.00 74.00 1.83 40.36
53| 1964 [ 6| 3,054.000 83 3,048.300 5.700 616.00 194.00 5.17 37.55
56 | 1967 |4 | 2,880.000 78 2,880.000 0 790.00 174.00 2.83 61.41
58| 1969 | 7| 2,756.000 75 2,756.000 0 914.00 124.00 2.25 55.11
60 | 1971 {4 | 2,707.000 74 2,707.000 0 963.00 49.00 1.75 28.00
65| 1976 [10| 2,345.000 64 2,345.000 0 1325.00 362.00 5.5 65.82
70| 1981 (4| 2,116.000 58 2,116.000 0 1554.00 229.00 4.5 50.89
75| 1986 [ 8| 1,955.000 53 1,955.000 0 1715.00 161.00 5.33 30.19
80 | 1991 |12| 1,857.000 51 1,857.000 0 1813.00 98.00 5.33 18.38
87 | 1998 |12| 1,717.457 47 1,717.457 0 1952.54 139.54 7 19.93
94 | 2005 |8 1,837.08 50 1,837.08 0 0 0 0 0
97 | 2008 (12| 1,769.39 48 1,769.39 0 67.68 67.68 3.33 20.32
99 | 2010 |6 1,745.85 48 1,745.85 0 91.23 23.55 1.50 18.89
99 | 2010 |10 1,687.30 46 1,687.30 0 149.78 58.55 0.34 28.97
100| 2011 |5 1,699.29 46 1,699.29 0 137.79 -11.99 0.58 23.96
100| 2011 |9 1,722.08 47 1,722.08 0 114.99 -22.80 0.33 18.91
101| 2012 |5 1,702.48 46 1,702.48 0 134.59 19.60 0.67 19.94
101| 2012 |10 1,669.01 45 1,669.01 0 168.07 33.48 0.40 23.51
102| 2013 |5 1,678.91 45 1,678.91 0 158.17 -9.9 0.58 20.41
102| 2013 |10 1,662.57 45 1,662.57 0 174.51 8.25 0.40 21.46
(R 41-87 )= 4155
(R 94-102 fF)= 21.46
S L+ AR 87 () DLAT ST 40.0m + 04 DLk AR 87.0m LI 2308 S AR 26.0m DL
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Figure 9. Topographic map of Agongden Reservoir of Aug. 2005
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Figure 10. Topographic map of Agongden Reservoir of Dec. 2008

1598



TS ~ BUkE ~ BRIREE ~ BRSGE -
Be] 2 JE 7K RS E RS i Z W e

11 R 1 i & 5 (102.10)
Figure 11. Topographic map of Agongden Reservoir of Oct. 2013

HI7KEE 94 FHEHdcE TR T2 102
FERRHERY > LIRS IERCZ L
L2 SRR s 2 /KR L 2 @ A g 2 7K
BEEKEREIN - TCHAE R KRN AL 2
B2 R WA RS 30.00m 42 =
Te 27.00m 24 ©

(=) ZKJEE BT 2

SR KEERETNER - IEACERT K
& LimiE - #£ 94 £ 100 £EfE > JAE T
TEGEE - BRI R 137108 m® > [i#r
JARNG BN rr A ] 2 3R s Pl - &K
bt AT R R S BN, - TRIVKIRAE NG L]
BREI T RIS, ARG B H HEH mfAah
IR Ryt ] - 3 A K & 7K #E [ 1% Bl gt &
W - NI > EESCRSKE EFRRR D -
NJEJERD AT RE 2~ 2 B iR k- R -
SEREEAOE T E R - JE ] A WU D 7K B
18 - (EVE/RBRE RIS > K& Bl

1599

Attt > sthFRReR - LR - T REERZ
AEEJERVAIR > RACK BT TE LA AT 5
BRI Z HER R EZ A -

(74) 7K EE RS

RIBERE 76 4F 2 AR KFIEHE
KR (A TR K R) W25 K R
T SR B o {E /KRR A SR
13 1A » Sy R T AL LRt - B
CEIREET: » KB K e A
W B BT > A 200 BRAT 8 T8I
45 80% - FRIUL » ATERANH KB 2 %
+ o KSR BT B
IERS B - A 80 4F 9 HREIEE
S S U T 1T S5 T SR R T
fF > ERETE Y LBt - 47 95%
B EARE N LB BEKE
80% 7 tHH % o )RR ARRE 2K o R
4% (RN ATV RO B R



TK TR FF 25 48 (1): 15891606 (2016)

Journal of Soil and Water Conservation, 48 (1): 1589-1606(2016)

EZ Fiw o IPRUKEE Ha Ve &
Wh7KA4E A o3 ¥ s BE R M JERD

+ KRR E R B HS

Bef 2N B 7K EE R T = AT - EEHR M AHE
SRR K &8 F s A TH (RS 35.50m)HE
H o ARbZRE 2 90%L F - AJEJERDAES >
VORRAEIETE - BEHERTE 94 4F 6 HE L
%o NEFE6H 1HZ 9 H 10 HEfTZEHE
FERD - BERDRCR TN AT 22 50%2L | -

RIER/KE 99 FFE ] A5 /K EEZE B
HERVBUN R Bt AG  FRAT AR DT HRE
ZBE - VB R EE R E o B
FHEAWE ZEKZER 4 1,500m - 1
Hig e nEmR - st AR E R
85cms > 2= B [ B B A R E D RS 7 I
R PEE AO SR REAR -

g~ RS AT AR

Bl 3 5 7K R R W EURN H R 98 4
AT - 98 FEE] 101 SRt ERITZ EHRL
SR Bl 2 JE /KRR S /K - Wb B AR ~
AR ~ PG ENELESC - FRReR
S~ KEERDERS RIRE 34T S KR DER R
TERRAGEFHE - FEFEERECNEET RS
RUbr > AJHE LD E 2 IEREM T 60% LA
o FERDRCR Z IEREMESTHY 31 2 54%IH]

BRI r /KR . 102 SRR, S
TKEEZE RV EU K Al R T
B ZEREEEFEMNECR > R LL
REEIR S
L gD & B UM B AT s Z /K E)

TR ELEL - REST ABERY - WD{E & K HE
P

1600

2AEE KRR - AR BERE > |
DS EEFaIHRDBER -

3. UM &2 R B E R R R 1 7 TR
VR CIPA T 2B & I, SR RAR = 2 5
29.00m - R RIAY I BESY > AR
HY ERDIR BTSN - LRDIRRE: A%
EOEPNEE =

AfEKEEEEH R T H > KEE K SEATE
T 29.00m DA_E o ERbUKIR R AR IS
KIE > WK E A EKE - RREEER]
TEHARTHERD R -

5.00 A JE /KBRS #r 1% - /KRB A (K
B o Y A WD AE S BRI AL /KR
A AR e/ D mT BE B A JBE £ D & K
VR -

R
— ~ RESBET

IKEEFTINERIE - 2 AR 2 B 8l
o HUKEF AT A /KR 2R/
& - TROBAMEIIRR - ARETRERE TR
stk > AR /K Z AR -

i 92.12 [, 5K EE R R F AR AL R
Fetgatat EHE (RS - A E KRR}
EEK TEALRERE 86 MERAAE 91 58
Jk > SRR 6 £F o (REUBRGER - KEERE
B AR KE AR R IVE AL
HOETREA BB PR - e %P
TERREET o BTSN & - (2
2R E B ERS - B ARREE/N
R > JH/K Z BB R PR - 1B RoKE
HKBEITRRKIUE » HIEUERVE BT 2

=1



T aBREE R BAT - &URE NN 6~10%2
Primsses - PRI - BEWD 3 8 i BB
FRREDR T B R K S HUREBOR IR R
% o BRE IR D B R -

25 [T E R 7 s e
BEARR 28m  HEAE KR EE 149
85cms - JHE MR E O oKL RE T4
15cms » GEF/KEERAFEREE 4T 100cms
= ERIABHEZZ RN R Fy 65.34% >
o B & ORI RIS 7K 7.5ems)HEID R
By 1~3% > MHENESE 23 b E T HZE
[ R E T =R -

By 2 /K EE e Rtk 2 &K 0 PR
WHIEAE > RS EAEEZR
BHEER > MENSER  RAEEREZ
IR MR - AT AR R R e+
WOHERR RS AURR SN » A SR (AJEE) Kttt
B O RS > AT —25 5
B HERDEC D -

= BRFRITE

LJef N JE/KE B s TR - PR 22 [ R
e R—RIER - HiSmEaiE] o RSt
BRI B R EL B HERDIhRE - T E
Bt S HIE R - 8 E - S
B KRSE 53T 0 BRRE BI1T © ZKIEAE 75 4F >
TFERRELZE 53% > ELZER KRR o B
JKIE TRt E N RAE i ERE R R - &
EERT 86 FHHAHIT > N 94 FE 6 A
SE T EE > FEET R 0 BEER
fEP & 700mm DL L2 BeEA 96 4F 8 A
Z Befrie B (R & 720mm) > 98 4 8 H 2
S e e E (PR & 875mm) K 101 4F 6 F
2 0610 Z=PR(FEPR & 744mm)SE =15 - SEF

s
LS

)

1601

TS ~ BUkE ~ BRIREE ~ BRSGE -
Be] 2 JE 7K RS E RS i Z W e

s T AR E
THEE °

2. FIACE EE R R > RAERT [P /KB
s BN > K] 12 BUR SR BRURMH
BORFIEAHRE o M 48 05 PR = HYL
e B ZREBUIECR - B E T

B 2L BT MR — Ha

3 AMIT7E R Ry Bl 2 5 /K EE R A - T
SPRZE AR - Ry BER 2 J7 2 RS 0 K
H AT Z ol 23 5 7K EE R Ak A AR 7 e e
ONJE/KEE AR - RAE 13 ke 2 - [
WNIEKEZEREDT R EE 6 H 1 HE 9
A 10 5 i HREE S A 1 HE 10
H 31 H - SaTRER IR ZE EE IR 2 &K
S A e R B B2 R > P E AR P AL AR E
WRER A > RS Z B A
W 2PRFNVEERIERA] > LR R E
R SRRANG AL K & /KR - AR A K2
IKIL D RO M (A TR

4 KEENTHRIE T 25 R (e
IR AP R AN RIRS - (R
BN R ERUEE VK Z /KR SR B
FIFATEIL B ZE EE R DR Z i) - B
fER PR -

¢ > 7K S D



TK TR FF 25 48 (1): 15891606 (2016)
Journal of Soil and Water Conservation, 48 (1): 1589-1606(2016)

200 — — 1000
160 —| / — 800
E _ -
“ C -
120 — — e00 S
=4 - C i
: -
80 — — 400
ﬁ | / o L
BE - 200658 OGOIMET - WAINIERA - WARE
40 — — 200 2007F EMEE - 03208 - SeRE - AETREA
- 20085 0602WM - FIEEE - MEEE - WEsR
a - 20095 MOFERE
“‘ 2010 Q7310 MEWRE LELRE
0 I 20115 MAmE
I | I | I ‘ I | 1 | I | 1 | I ‘ | | 20128 _Oﬁllllﬁ g%‘].‘?ﬂ
20135 MMEAE W RE
2004-01 2005-01 2006-01 2007-01 2008-01 2009-01 2010-01 2011-01 2012-01 2013-01 2014-01
12 [a] 2 [ 7K e A e B P S L
Figure 12. Cumulative sedimentation of Agongden Reservoir with major rainfall events
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Figure 13.Operation rules of the Agongden Reservoir
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Table 2.Flood operation rules of the Agongden reservoir
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Table 3. Amount of sedimentation change of Agongden Reservoir after rehabilitation
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