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Deduction and law analysis of flow duration curve in different time scales in the

ungauged basins
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(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology,
Xi’an 710048, China)
Abstract: In order to develop the hydrological similarity and classification theory on river basins
and improve the hydrological prediction level in the ungauged basins, this paper takes 8 repre-
sentative hydrological stations in the tributaries of the Weihe River Basin as the research object;
using the Modeling FDC Parameter comparison (M-FDC-P) for daily runoff simulation, deter-
mine the best model and optimal parameters through the Root Mean Square Error (RMSE) and
Nash-Sutcliffe efficiency coefficient (NSE), it analyzes the correlation between the model parame-
ters of the empirical flow duration curve (FDC) in different time scales. The main conclusions are
as follow: D The empirical FDC in different time scales tends to be flat with time scale changes.
The empirical FDC in 1d to 30d time scales are very similar. Obvious differences occur when the
time scale is larger than 90 days; @Based on RMSE and NSE values, when the time scale is be-
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tween 1 d and 30 d, the Gamma distribution has the best simulating effect, the next is the log-
normal distribution, and the exponential distribution is the poorest. Therefore, this paper choo-
ses the Gamma distribution as the optimal probability distribution of daily runoff simulation;
@ The three parameters of the Gamma distribution have obvious correlations in different time
scales between 1 d and 30 d, and the correlation gradually worse as the time scales increases.
Among them, the parameter ¢ indicates strong correlation, and the parameters a and 0 indicate
weak correlation. The results show that when a specific probability distribution is used for large-
scale FDC modeling, the internal relations of the flow distribution can be used to obtain the daily
runoff process, estimating the daily runoff process in the ungauged basins. The research results
can provide references to water conservancy project planning in the ungauged basins, especially in
the Weihe River Basin.
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Tab.1 Main statistical parameters of each station
K 3Lk i PR EE /a T A km®
Al Ho1 16 8 080
E=NS Ho2 16 9 805
KK HO3 16 1019
SR ] 0 Ho4 16 846
73k Ho05 16 1007
Rin Ho06 16 1 481
Mk Ho7 16 674
LT Ho8 16 1601
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Fig. 1 Hydrological station and study area map
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Fig. 2 Empirical flow duration curve (FDC) variations

with time scales for Wushan Station



00 5 S5 < D0 B0l XA [R] A ) JRUE T 3 Sk 3 I o 2 4 3 e JFC ML 4 A

345

M 2 AT LA L 25 FDC BE I fa) KR 728 4k 2%
7% ,FDC 7E 1 d e RO BA R R R G
Wi o N T) N2 A8 K, Y 2 700 75 2 - 2 5 > B i) R
161 d~30 d i, 236 FDC 355 AL 5 24 i 8] 31 B R
F 90 d Bf . FDC & BLH B 1 25 5% . Hix 7 A ufi ol
25 FDC 19728 Ak AL 5 b A I

o

3.2 SHEHMMRIE

FIH 8 Al A i H A28 i B ds » AR 2 BT 31 iY 3
A4 bR AT 0 2R AT XA e A A A R AR
R 3.GR A A T ST X BN A b FE AN [R] s [E]
RIETFQ A7 d.15 d #1 30 D) A4 56 FDC ) NSE
FIRMSE(H .

#* 3 R A3 4% 0 A BRECH) NSE {B
Tab. 3 NSE values of distribution functions at different sites
Kk 1 d FDC 1 NSE {4 7 d FDC 1§ NSE 1 15 d FDC fy NSE {# 30 d FDC # NSE fi
i > 8% Gamma POR:i's SR Gamma PORi's R Gamma XL 8% Gamma X
HO1 0.7589 0.9279 0.8018 0.7468 0.9644 0.5459 0.7703 0.9807 0.6231 0.8135 0.9899 0.647 0
HO02 0.5555 0.8283 0.8094 0.5978 0.7687 0.6277 0.6755 0.7949 0.7427 0.7363 0.7903 0.767 5
HO03 0.4697 0.8844 0.7812 0.5003 0.8560 0.7500 0.6302 0.8605 0.7065 0.6686 0.8509 0.8130
Ho04 0.392 0.9663 0.6831 0.3789 0.9826 0.7298 0.4898 0.9886 0.7661 0.5509 0.9799 0.8237
HO5 0.2009 0.7456 0.7891 0.2203 0.8673 0.7162 0.2405 0.8901 0.9072 0.3017 0.9110 0.9285
HO6 0.2667 0.756 8 0.9157 0.3457 0.8746 0.7528 0.4610 0.8448 0.7790 0.6475 0.8786 0.7140
HO7 0.3275 0.8895 0.7137 0.2841 0.7682 0.6487 0.3571 0.9029 0.7351 0.4144 0.9451 0.760 7
HO08 0.4657 0.8341 0.8626 0.3658 0.9040 0.6230 0.4284 0.9786 0.8006 0.5344 0.960 0 0.812 1
B8 0.430  0.854  0.795  0.430  0.857  0.674  0.507  0.905  0.758 0.583 0.913 0.783
TE IO B S 3878 = A~ 431 e b dek NSE (B .
F 4 ORIE G E &S AT BB RMSE (8
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