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Analysis of Design Annual Runoff at the Dam Site of the Hustanwusu Reservoir
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[Abstract] The Hustanwusu Reservoir is a key water regulation project in Tuoli Town, Jinghe County. In
response to challenges such as the absence of long—term measured runoft data in the Kustai River Basin, uneven
spatial and temporal distribution of water resources, and groundwater over—extraction in the irrigation district,
accurately deriving the design annual runoff at the dam site serves as the core basis for engineering design and
water resource allocation. Based on the basin’s physical geography, meteorological and hydrological conditions,
and geological and drainage network characteristics, this study selects the Jinghe Shankou Hydrological Station,
which exhibits highly similar hydrological properties, as the core reference station, and conducts reliability,
consistency, and representativeness ("three characteristics") tests on the hydrological data. Three standardized
methods—the runoftf modulus method, the runoff depth isoline method, and the long—short series ratio
method—are employed to systematically derive the multi—year average and design annual runoff at the dam site
for frequencies of 20%, 50%, 75%, and 90%. In conjunction with short—term measured runoff data at the dam
site from 2022 to 2023, the accuracy and applicability of each calculation method are compared and analyzed to
determine the optimal design runoff results. The intra—annual runoff distribution is further calculated using the
typical year homogeneous ratio amplification method, and the spatial and temporal distribution patterns of
runoft in the basin are explored.

[Key words] design annual runoft; hydrological analogy method; long—short series ratio method; intra—annual

distribution

i

FIBRN . TREERUE AT 51 K700 77w, 4 fR i i X

WP AH 5 5K PEAE s e B /R BR X ML “ 44
77K 2 A ORI R E e TR, (R N (R R B o] — T i3
ZRE R, R R X ORI RIE RE AN A2 s B K R
A A= A LKA TAE . ZKEE /N T R X R e 4 5 5301
IR, BRI 220x10 w8, FritAniE R AI504E— B it 500

AR AR I RERL AT K, B2 Xt KA, $RTHAUE
IKGEIR AT FFEER I RE ST e T 2T Anas oy SR AR SR GOk (L XN
ok, TG A1) 5 7K ST U IR T, X 2022—20234F T i S S B 5z
W, Tk EEIT AR H . B, BRAHERIE T4
TR WA IR 22 A AR, K 2R TR AL E AR E

32 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR F)
10 e 8 HeRA 1.0€2026 4F
YEHEA WIFE USSN): 2529-7821 / (HEFIE): 868GL002

Wik AKEERAL R AT AR ORI, X LA i, X
SRR KA GHLEA EEPSE L.

1 R

FEM W IR T R IS B v, A R AR, m=
Sk U IR T B, VIS4 Sy RS LB ME 7K 3R o AUV P ST 1 1 0
K PE IR A 3% T T SR B 1L 1 00, 6kmAd, M4 il 4
JKEAR258. 1km? , FEITEK25. 25km, T -F I %9, 6% i
S T B A RARHE R, SR X R RS, R RK R
SRR, %Ll R AL RIERZ . Bk Faim, NE ZERW E
TP X, R XA B 7 3 R, R E A S A O X
o WL RIS, A CLRA . A E, PP BT IR
Z OB WOERAE B, T UL AT P AR B T BE MERT PRI, T K
NBEBK, A E KK 2T HNE 2 Tif.

IR AR WO K Bl A, i K e M 54, BB 49608
K BRKM . ZERREL 2 KRR R SRR AL KIR EEAK
FEVU IR AE IR 2 PSR, 8°C, AIRREZE 7 B %,
HEHINILA BIKFEAR, BRKHE R E13Tem. FE/K 23 [ 7 A A
¥, 1 X K B T R X, AR T6-8H, (R /KIRIEZE
PEER. XA KR IR, B AR E 2T R b, 72
WA RARFER H o EARTANS J7 1, 2 BT ZRT % B ey LU ok 25 i
AKX FER M T /K = T0iR G AR, AR N 2 ST,
BT 558N E NP RERY, FREKEFR, LFUKE
R KR AN, KRS . ZEUE T BB TR K SO,
I 2022-202 34 50 31 S I 5t 204, T8 4K 300 52 245 0L
751

2 SIEHIERE R B =0T

2. 1Bk

GG IR IR SCARABL: JEE T, AR 032 BURS VAT L 1 7K Sl A%
o ZHESG, FHBR SR K SO, . W RIGHE K SO T Rt e % - 1%
19564 @iy, M4 1956—2023F 684 F1ZE L A Bk,
WA IR H . Pk, 28R 5 e B A, B A B . SRS
P AR AN SR 5 i 2T e S — S, RS SR B X 3K
SCR A .

2. 2B R T SE VAR B0

AT L1 7K Sk SR LS 25— 1 B s AS RS R, o8 3R g
IKALI RIS R Lk, M5 B FIEDRAERIFF & H Z K ATk
FYE o s DURA P IR /MIE BT T AT #%, 3 R 2545/ -F-900m, ]
B BfasE, ERWELRGIK. BAKIETI, o RN S5
PLaN, A B S ST, R R TR A CSOT R R

2. 3TORL—FUMEAT IR

T 9 B B P9 I3 T R 2 AR AR, To KR K R4 /K
Y, ERE S NIRRT BT UL, MR
W a) 20 . BRI T A R4 N1956—19794F . 1980—20164E
AN B B, SRR AR ZEANO. 27%, TR GG, 7
WP H— 8 RIF, THREATIEEE .

2. AT R AR TR

K BB HO LG B REOERUIN LR . SISk =Fh
TELE GRS : —RZHBFEIISHT L, 1956—20164F, 1971
—20164F4 %2 4 55 R P IME AR Z YN T £ 5%, Gt S5
Sy REZERERL ST, 68K FI BB S 2 E R A, 1
471956—1965F 7K HH. 1966—19794% 7K. 1980—1988F 7K A
LR RIEIN ; =R IMEWSE 43T, 20024F LUK 7 51 41 {E AR
AR EAE H2% LA, WSk RAT. & e, SRR S0
TR .

3 BITERREITE

BERH AR T RHRRAE, A A HE KRR B AR K SO
L), 2 HIERHARRRERE . BRIESE L KA R L e
HESRIHE L 4745 2 20% (F27K) 50% CF-7K) + 75% (i 7K) +90% (4
Fil) DURP S5 B H AR AR T, e 22 05 xRS G, B0 A o
AR

3. VAR AR E AT

R PSR J T K SORBI P S 3, B 5 M AL 3 257 T AR
PR B B SR R AR A A R, TR AR
N Wik=(WS/F£) XFi%. 3N WA ER &, PRI
BEA% T A258. Tkm? , WS F£45 BN S E S E A0 i 5 KT
o AR AR R . W/RFCHE R LD =3 8 o 5
BB MFIFTR . HRIATH, RS R E R K. R
TAT UL 03 T B R T A K, Ao SR TR A AT AR T AR )
TR VKT 78 25 Y0 B B K, PRI RE Fm TN B R It R R
SRR e, BRI E K, SRR s YD R PR A
BT WA, BR TS R SR MR W P2, AR/ R 2, Bk
ATERX A1 52, G SME AR AR HE .

Rl ARWSEFIHE RO R AR B R (AL 10°m)
S R ZAEFY [ 20K 50%°F 7K 750k K 9OWREAY
LSRR Sl 0.368 0.404 0.362 0.335 0. 314
W IRFBUFARSC 0.202 0.236 0.195 0.170 0. 154
RN D RSC 3 0.854 0.939 0.849 0.782 0. 724

3. 2RIMIREELIE T |

RFE (RIS R A IR MR K ZEE E L) 1956—2007
FERMIRE ML R, E AL E YR O BRI R RIR, 4
AWBHBITT HARRE, FRRATSHCy CsHE AL N
IR S 4 (Cv=0. 12, Cs=2Cv) , ST E R IR 2R . S6{H
LRIRFET XK R K SO 2211, o3 WA, TE I v %1
PE RN R T  ARE A NEIZE S, mfl TR
FrRr=imtfe /), tHE R W WK, 5HEIX 24 LBR 5 KIG AR,
DEIR(ER R e =

2 FRMIRSHLEIHGHERRE SRR (A2 10%m)

iH ZHPY 20%F7K 506K T5%H K 9OWEE A
AR 0.336 0.369 0.334 0.308 0.286

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 33



Hydropower and Water Resources

R IRFY)
10 e 8 HeRA 1.0€2026 4F

YEHEA WIFE USSN): 2529-7821 / (HEFIE): 868GL002

33K R YIEE T H

K R 1 L AR v T T Bk B RH R AR R HE B, R Rt
WS B R 2R R B[R B SRR T W DR R, 4TS
Wi K R VNI, M0 TF AR T 5 o AU 53 312K F 19824F 1
BB 20104E A %Rl 2022—20234F Sl 7% Rl = 4056 2 51
YR, R IFE3F R . 19824E. 20104E BURIKIE N T AT
AN, oA SCIERE 3%, NORIRZBIR: 2022—20234F
HHE H TR B R K SCAK B PSR B A U 18 7 P Ak ) g s
DUSRI, DGR BEOE . JCZL R EK . W ARAR R, 14 H S A
B SRR, TS R WU R SR SR AR L, B i T

i B HE .
3 KA AR RIS SRR TR AR (AL 10°m?)
(BT C AP [ 200EK | 50wk TEWRK | 9OMEEA
1982 4R A 0.274 0.301 0.272 0.251 0.232
2010 4F- 7 i 0.216 0.237 0.215 0.198 0.184
2022—2023 4E A 0.132 0.147 0.131 0.119 0.109

3. AR L S ik

LA =R B R RIS S ELIEZR
BOREE, TEEZESR . BARRE RS, B B RO, m i
P AR T, A R FNZ B S BRI B, ToiE AR B At
KaGEARE: PiLRERKERSVEHE . RBEA
JE5 2022—20234F SEMHCHE R H R N ARE X 2 4 5] K LR,
Z IR K0. 132x10°m?, B3 2 4F 5] /K700 T m LRI 75 2K,
KEAL T LA A3, A TR IR SIARAE . R, AR IR 78
I MR Z A R 9 TR R R R ARAR -

e WRHETIE IR K EINE BT B R R

N[ B SRR (10" )
[oACH B (10m’)

20 50 75 90

Hihk 0.132 0.147 0.131 0. 119 0.109

4 B RERENDTED T

4. TR SRR I )

PR 2R S K IE A R RRL, SR EOR, S
TR RERT Ly 11 7K St i R SR PR R U = — S 7K AR SR A,
SR B0 AR B E A LA — 2 TAREAA
JE, RS FE A A AN . AR KR /N AR, ORI TR
W& BE A RAIEIU9934F (Z 41 1)) L 19624 (20%+7K)
19574E (50%F-7K) « 19914F (75% i 7K) « 19764F (90%45#) 1F Sy it
MR, SR RS BOTBORIEHE SR Z A B2

4. 252 7y BC R 5 A A

TR R i PO O B B SR T R E H AR Ik
B N AR A, 2BMEE “EHELR R 6—9
HITHAT 5 & E R RT3, 1% Hh7—8H ARFIEME, B H 5
ed20%, FEME SRS S RMBENSIEMR; 12H—X
4 H ARKE, BOKEE 2L 1%, 2H K E R/, 1. 6%,
LB RS T /KIS AR AW 5 A S 5 30, B/ MR T,
{B/KEA R, To7 K TR, X R s B K 5 K 7
PRHIZ OB N R BRAR AL 7 TH, AR A bR M R A, Cv=0.
12, FMZE 7 PR, FKE SRR AR ELE D 1. 35, itk 3
PEAZ O & A P o BL R AT, T AR EEBR K B 5, 7K B 2R P
& A U XA K S

5 4ig

(1) B im0 8 R LA b 3 MR B X B Btk N, 1%
WRNIKTRK . PR . R K Z TR AN, N BERR A
5, 6—9 F WA 5 2 4ET3. 1%, X B kKWK EEZ, iR
A SV R A, K BRI N A 5 AR O A R 1 0 X IR R (A% O il

&

(2) T 1l 7K 33k 1956 —2023 4K 7 71 R AT Stk . — 3%
P ARE M R, WE AR R BRI E 20 S5 5505
BHRERUIR Z IR E S IR 2 J R R, P s A 5
PENGEEAS B, 5ET-2022—20234F S B4 (K J 2 51 LU AR V2 AR
B A AR L bR

(3) P e iy e IUHE 2 4 P 3 4E AR AL #0. 132x10° m?, 20%
50%. 75%- 90% PR IF 2 B 1T AE AR UL i 4 i 0. 147%10 *m?
0. 131x10%m3, 0. 119x10%m3. 0. 109x10°m*. RIIENET T HE
Z, FREHOK IR RIS, K E T RO AR N KR A

(4) AR RV VAR 0 R AT 58 4 SCHE /K BE R o Bt
B REXBUK . R KGBERIG EL A TRE R, ) Ak ¥ 5
B . REEARBOV A= BE XK AER, s 2~ kR
A B EER JRS0EE KK RN, o i — SR TR
TR, w8 TR T &,

EF N

(1B EHR.R B AT LRA LR FFREF M
(D178 Il i 3% K .2021 .

(212 T 04 & VR X K B A2 008 7 3 & 7 i RE K%
w4 H7 o i SR (D, VA K 4 12,2022,

[31E R, TK B AT 2 F 8 7R 45 6 A B A AR 7 1H &
#5201, 5 & 7 M3 2,2024,34(7):23-28.

EE BT

B - BARR(1991——), B 5 ik, T8 R AL K S AA P4
TAZIR B 77 v A K s

34 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



