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Fig. 1 Research area and distribution of hydrological and meteorological stations
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Tab. 1 Calibrated parameters for VIC model

K23 70 Bl Bt 7 RS 2 B/ i R
S 5B GE SRRT LE , A SRR AR A E ], VIC
TR PR A UL 45 2R 3l B, (SO0 T 7 A (L A A
FULE RATAEARAL 5 7 56 RS, A5 40030 e ) i /) 2
TR T HGE W, (HER 2019 AR 45 SR 1) i 2 T 2 4
RN, ARGy 4D 340 T 5 BB Z . it
A, AR AR S I 5 AP e A O IR RT LU L R
YA AT DS DIVA O Ko €2 R g T
TEH KA BT AE T IR, (B O 5T
TEA BRGNP, B IR S5 R3] VIC B 1E
BT X RE U B ARG S

K2 KURINGERERERBIEHHEEITN

Tab. 2 Accuracy evaluation of hydrological simulation
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Fig. 2 Daily/monthly flow simulation from 2013 to 2022 at TNH hydrological Station
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Fig. 3 Scatter plot of measured and simulated daily/monthly flow at TNH hydrological station
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Tab. 3 Accuracy comparison for different error correction

methods during calibration and validation periods

i - PRZE H I BIP
PR SRR
SEUR Hide SEUEE Hau#e
BIAS/% -6.5 6.1 -5.4 -5.0
cc 0.92 0.94 0.93 0.95
NSE 0.85 0.87 0.86 0.89

F IR PR R W], BR 22 A B R 55 BIP LR
PAT R e T K SRR ZE SR ARG JEE R ) T K
i 22 EIE D7 1 o SR A EE , BIP AR AL A A TE A
LWL, (H P 22 7 I AR % o Bk — 2P TR
PIFE G B 22 5 P o e it T bl 45 A AR TR
A S S BAUMEL, DL 40 25 5R W] 5 S0
S R L, VIC BRI B AR K] (12 H 2=k
A3 )R 7R F K (6—10 H ) W il /o A%
TE e A AL e R A At 2K 30 B 2 K A 8 A i 22 4

19 B R B e, LU ok I B 7—9 A RETE
G 5 S Lk 7K B 22 5 S R AR T
Y AR AR K LW LA A ARAN Y ) R 535222 1
TSR L, BIP R A 7—10 4 (1K BRI
SR T (EAE AT 5 6 2 5 Ak w22
Tl

10 B

OHmH
CIBJPHERY

« 3x10%

]
2 2% 10%
&

~

1x10°-

4 WIEHAERAERETNESELEITLL
Fig. 4 Comparison between measured and simulated values

of runoff for each month during verification period
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Hydrological Simulation and Error Correction in Source Area of Yellow River Based
on VIC-BJP Model

ZHU Changchang', HUANG Huaping®
(1. Technology Consulting of The Pearl River Water Resources Commission (Guangzhou) Co., Ltd., Guangzhou 510611, China;
2. China Water Resources Pearl River Planning, Surveying & Designing Co., Ltd., Guangzhou 510610, China)

Abstract: The source area of the Yellow River is an important runoff-producing region throughout the Yellow River Basin. Accurate
hydrological simulation results of the source area for evaluating regional water resources can provide valuable support to ensure water
security and stability in the Yellow River basin. This study employed the VIC model to simulate the daily/monthly runoff process at the
Tangnaihai station in the source area of the Yellow River from 2013 to 2022, and based on this, the BJP model was used to correct the
errors of the simulation results. Thus, the accuracy of simulation results was improved, and the uncertainty was analyzed
quantitatively. Through the comparison between it and the traditional error autoregressive model, some conclusions can be obtained as
follows:(D The VIC model achieved high accuracy in simulating the flow process of Tangnaihai Station, which suggests that applying
this model in the source area is reasonable. (2) Compared with simulation results, the corrected results generated by both the BJP
model and the error autoregressive model were improved significantly in accuracy, effectively solving the problem of underestimating
the peak water volume in some high flow years. Besides, the accuracy of the BJP model was superior to that of the error autoregressive
model. @ The 90% uncertainty intervals extracted based on the BJP model covered most of the observation points with a narrow
bandwidth, and the average bias was less than 0. 25. It suggests that the uncertainty analysis results based on the BJP model have a
low degree of dispersion, and its corrected results are reasonable and reliable.

Keywords: hydrological simulation; VIC model; error autoregressive model; Bayesian joint probability model; error correction;

uncertainty analysis; source area of Yellow River
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