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STUDY ON THE BENEFIT EVALUATION OF CONSTRUCTING A SMART IRRIGATION SYSTEM
FOR THE ZHUDONG CANAL IN HSINCHU
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ABSTRACT

The effectiveness of promoting smart irrigation technology is evaluated using four key
performance indicators: the mastery of hydrological information, the improvement in gate
inspection and operation efficiency, the enhancement of water resource utilization, and the reduction
of risks in field operations. Among these, the first three are analyzed quantitatively, while the fourth
is currently described qualitatively.

Mastery of hydrological information is defined as the ratio of monitorable water volume to
irrigation water demand. Taking groups 5 to 11 of the Zhudong Canal as an example, the monitored
irrigation volume already exceeds the demand, resulting in a 100% mastery rate. The improvement
in gate inspection and operation efficiency refers to the increased timeliness of facility inspections
by personnel. Since the monitoring instruments are currently installed on the main canal, they
directly benefit section managers. Inspection frequency depends on the adjustment of the Shangping
Weir and lateral intake gates; meanwhile, assistant water management personnel follow instructions
based on the manager's computer data monitoring, allowing for a slight reduction in inspection
hours. The overall efficiency improvement is approximately 22.22%. The enhancement of water
resource utilization through the hydrological sensing system can be assessed from two perspectives:
first, the "explicit benefit" of reducing ineffective gate distribution by improving inspection
efficiency, estimated at 2.13%; and second, the "implicit benefit" where management authorities
utilize the sensing system to improve the utilization rate of effective rainfall, estimated at 19.27%.

Keywords: Smart irrigation system, Construction benefits, Zhudong canal.
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17 - - - 0 - 0 - 0 2.5 2.5

18 T T T 0 T 0 - 0 - 0

19 4 - - 0 235 | 235 - 0 - 0

20 - T - 0 10 10 - 0 T 0

21 - 0.5 - 0 - 0 T 0 - 0

22 1 c c 0 - 0 - 0 - 0

23 T 4 - 0 125 | 125 - 0 - 0

24 T T c 0 1.5 1.5 71.5 30 - 0

25 - T - 0 105 | 105 2 2 - 0

26 5.5 1 c 0 1 1 13 10 - 0

27 45 T - 0 - 0 - 0 T 0

28 - - T 0 175 | 175 6 6 9 9

29 - T 0 - 0 64 30 25 25

30 - 165 | 165 - 0 - 0 - 0

31 1 33 22.5 - 0

41| 265 58 239 200 321 78.5 246 1,169

BRRE 150 140.5 132 78.5 48 549

5% 10 B © mm

it 2: "T"FORREN - FKE/NL 0.5 mm 5 "X"RESS R o

it 3 WEERHR /P RREE  ARHERAERUZHIREZE -
it 41 ARIEEN ~ 2 A REEE > FEFARGRE -




x®5 MHRII114 E—HESKINMEEREKSHER
SN PrEI T’I%jw ’I’I%EJII eI | s | PrERY0 | e | PTE | PR | PrER | el P
F— = = U A E VAN Ft E-VAN EN £+ | B+—
JINGH THIFE 41.05 14.75 32.38 69.94 49.47 34.64 52.13 40.51 45.81 67.67 81.34 582.48
S A 37.07 13.32 29.24 63.16 44.67 31.28 47.07 36.58 41.37 61.11 73.45 526
ISR 26.69 9.59 21.05 45.47 32.16 22.52 33.89 26.34 29.78 44.00 52.88 379
SHEEKE 410 410 410 410 410 410 410 410 410 410 410
3 T K= 109,425 39,318 86,314| 186,436 131,870 92,338 138,961 107,986| 122,114 180,385| 216,824(1,552,691
H | #lcKigEkE 45,594 16,383 35,964 77,682 54,946 38,474 57,900 44,994 50,881 75,160 90,344 646,955
7 R E 40,034 14,385 31,578 68,208 48,245 33,782 50,839 39,507 44,676 65,994 79,326 568,058
VEEEE KR | 114985 41316) 90,700 195,909| 138,571 97,030| 146,022| 113473| 128319| 189,551 227,842(1,631,588
SHEEKE 450 450 450 450 450 450 450 450 450 450 450
4 T KR 120,101 43,154 94,735 204,625| 144,735| 101,347 152,518| 118,521 134,027| 197,983 237,978|1,704,173
H |Gl KIgdk & 50,042 17,981 39,473 85,260 60,306 42,228 63,549 49,384 55,845 82,493 99,158 710,072
{3 R E 37,498 13,474 29,578 63,888 45,190 31,643 47,619 37,005 41,846 61,815 74,302 532,081
R K S 132,645 47,662 104,629| 225,997| 159,852| 111,932 168,447, 130,900| 148,026/ 218,662| 262,834(1,882,165
SHEEKSE 523 523 523 523 523 523 523 523 523 523 523
5 I EKE 139,584 50,155 110,103 237,820| 168,215 117,788| 177,260 137,748 155,769 230,101 276,583|1,980,628
H |Gl KIgdk & 58,160 20,898 45,876 99,091 70,089 49,078 73,858 57,395 64,904 95,875 115,243 825,262
(G} HHRE 35,230 12,659 27,789 60,023 42,456 29,728 44,739 34,766 39,315 58,075 69,807 499,891
R K & 162,514 58,394 128,190 276,888 195,848| 137,137| 206,379 160,376| 181,359 267,901 322,020|2,305,999
SHEEAKE 439 439 439 439 439 439 439 439 439 439 439
6 I EKE 117,165 42,099 92,419 199,623 141,197 98,870 148,790 115,624| 130,751| 193,144 232,161(1,662,516
H |Gl KIgdk & 48,819 17,541 38,508 83,176 58,832 41,196 61,996 48,177 54,480 80,477 96,734 692,715
G A= 20,951 7,528 16,526 35,696 25,248 17,679 26,606 20,675 23,380 34,537 41,514 297,284
R K &S 145,033 52,113 114,401 247,103| 174,781| 122,386| 184,179 143,125| 161,850 239,083| 287,381|2,057,947
SHEEAKE 1,822 1,822 1,822 1,822 1,822 1,822 1,822 1,822 1,822 1,822 1,822
KR 486,275 174,727\ 383,571| 828,503| 586,017| 410,343 617,528 479,878| 542,661| 801,613| 963,547(6,900,009
;ﬁ il /KIELE | 202,615 72,803 159,821| 345,210| 244,174 170,976| 257,303 199,949| 226,109 334,005| 401,478|2,875,004

TR R 133,712 48,045| 105471| 227,816 161,139 112,833 169,803| 131,953| 149,217| 220,422| 264,949(1,897,313

R K S 555,177| 199,485 437,920| 945,897 669,053| 468,486| 705,028 547,874| 619,553 915,197(1,100,076|7,877,699
AITEERAL © A
JKAEERAL * mm
KEEA © BILAAR

=6 TRYI114 E—HEE_BEERGIZER
SN " ’r/ﬁi}ll kk TR . TR
BH -~ N F - JUNE B+ -+l &t

AR 8~ 974g 10 ~ 11 ~ 12 4% s 14 F 4%

JINAEL TR 176.75 176.75 194.82 548.32
SR 84.11 92.64 175.92 352.67
R RE 60.14 66.24 133.7 260.08

RS K = 996,360 1,097,406 2,307,821 4,401,587
wlicKiEk & 415,150 457252 961,592 1,833,994
RS 273,972 301,756 634,587 1,210,316
ARk 1,137,538 1,252,901 2,634,826 5,025,266
FEEUKE 662,714 2,730,501 1,515,717 4,908,932
BEEIK R 58.26% 217.93% 57.53% 97.69%

3 EIFREEAL - AIE

KERM : ILHAR




=7

IR M E R R

NG » ’rﬁ%im " PrERYI| TIEYIES ~ + -
FEH -~ 7N Ft -~ JUNE +—/NeH e
FERE R 89 4R 10~ 11~ 12 %43 13~ 14 743
/N RS 84.11 92.64 189.52 366.27
YR 2.28 1.32 4.93 8.53
FEETHEER 2.73 6.08 6.25 15.06
[ LA B B0 < S RS (he/ ) 0.27 0.16 0.59 1.02
KA B JFKTR S 45 K E48HE R (he/ ) 1.09 243 2.50 6.02
[ A H 5 3 1 < 4 RS (he/ H ) 0.14 0.08 0.30 0.51
FEOK N B o 48 e L 45 R (h/ H) 0.90 2.01 2.06 4.97
JEK A T SR I 1.37 2.59 3.09 7.05
P A P TR R 1.04 2.09 2.36 5.48
B 24.01% 19.49% 23.72% 22.22%
B : A ~ R © AH - BFREEEAL ¢ /NEF
EBEEER 4% EKAE3I A - /NMIE 124
ARuh-7KCHE-SZ 4R HKFT > BA 20km 5T, 6hr, 2.5 H 12X,
6/20/2.5=0.12hr/km/H, 6/20/5=0.06hr/km/H
oK A BEH MK, 15.06km, 6hr, 6/15.06=0.4hr/km ; g3 £y 5Shr, 5/15.06=0.33
#*8 KERINARARESER
SN n ’r/ﬁjﬂl » (agsell » TrEdl
A /NE el AV X | g+ +—hd &t
EBRAR 89 4R 10~ 11~ 12 45 13~ 14 748
i 2 K EIRF FHEE A 0.57% 0.33% 1.23% 2.13%
WA SIS (he/H) 0.14 0.08 0.30 0.51
TEEHE (H) 122 122 122 122
SEHYRE (cms) 0.06 0.26 0.14 0.46
EEEME (md) 622,714 2,730,501 1,515,717 4,868,932
B R 2 K& IR R A 19.4% 19.4% 19.4% 19.4%
BHRE (8 md) 27.4 30.2 63.5 121
HRTFKE (5 md) 99.6 109.7 230.8 440
W/KIEAE (8 m) 415 457 96.2 183

M - 455w B

L AUER LUK RN EEE - FPTRR ERR
TEAE ~ KEFFIHTRAE « REFIMESEEbRIE (K
% 4 HRAT1F RSN R EE) 2 s s P b5
£ - Hoi 3 MR E ST - 5 4 THEIMESREER
R AR T EAERHG LS A BFRRZ
AR TR AR -

2. Horr /K N AR B AT B MK & S R /K &t
1B > PITERINSE F~t— /N R B - SE AR RSN 2
BKEERNFTEKE  KIFEREELR s 100% -
AP T R VR B S A R i A R SRR A A Y

Rpssie st - N H AT AR S i dR - EREY
EEEH B A - B IEER LIHE R AR
KPTEREIRARIE - Z/KHE AN BAKE R ET &
EEEIMERR 2 KRR RIS Rk - B
B AR e ALY 22.22% ©

3. KSR 2858 2 /K& TR P A T R BRI B
2 fWE AR — R R A A VB SR F T K
DIKPISERIIL /K & - R K SRR 2 B 1R Rl ]
fEA 2B > &Y 2.13% - ZRIEAANINEZ
FIFHER > Ry B BB T Jy A s A1 FH ZK SRR 2
G B I fE A Z MG - §9 19.4% -

4. AR A R M RO N S U B Al -
TeHET ZFSERHV DR - B TEEdR X (R LAY



s Z IEMEME AR E N + 25 —PE Bz A oA

Bt E RO KE 2 2 R RS R PR

(1) &EE—FEEetatz > PTERIIZE 10 9% (PTEIIS 57
BE AL (B 3 @BHUKAD) k1458 (7T
SBE AL (5 SCEREUKIR)) HInkEE DIHERRIR
NFRIERZ BT I\ H et R RK
o EEARERA HARE AT - Rodet o B R IR 1
T LU -

(2) $E55 Bt - TTERIEE T ~ 7KAI N BT R
7K EL R AR 7K 58.26% ~ TTHRIIIE L~
KAV NEEERRKE LY R R /K E 217.93%
PIERYIEBIL ~ + ~ KAV NEE R KR By
FERFRKE 57.53% - MV HIER/KELRE
R /KR 97.69% » MEH P 11 528 2 HIEHUK
BRI R AETR KR 2 5D E > B 113 F—HAfERA
TR FHIEIRT /KRS, B I e 2
BRERAEREEESKREK -

2

AT RETRAKFIBEREY B4R
1 114 FIHEV-2.1F-01) » LURBISERIRIR SRS
P KB 3 /P PR R SR Tt
AR LR SR » HEBEH -

. SRR KR - 113 S8 T AR EERDRE
SR ER S, 0 2024

2. BEEEIEI/KHE  AEERRT R 2 R
BEFR > 2024 o

3. BB E/KHIE R 2 5T
HilfER - 2023 ©

4. BEIEI/KHE e R TSR
ZRtR o sEtE 0 2023 -

5. BEMBEANZ  HE(L2 AR EE~ES R
B EEKE R4 2.0 Bt > 2023 ¢

6. TTEPEEEZEFREHARNE - 111 FEHEER
BELZ KRR R ES RS E > 2022 ¢

7. TEPEEZEGREHARE - 111 FERESN 2
FESEKERYINR4E 2.0 et > 2022 -

8. &FEL KRB R K E R - R A/ E R T
DI BB > 2017 > -

9. {THfREEFZEE » 109 8 T EH/KFEHESHEE
G ER TS 0 2020 -

10. &ORES > FUHSRE G T E— KRR BEKE
TR EE T R BT RGtTE T 0 2020 -

11, & E0 KRB KA B E g P - K e R RS
& > 2019 -

KRB EB115% 01 A 22 H
ErZBE - RE115F 03 507 H
EZHH - REI115F 03 818 B



