KES

2026.20 HEKF

MG HTRLIRERMNRZEXER&ES
REMERFAIR

B V2 pksr 2 a2
(1. 7 ARF F R 487 AR BHFHE R BT, 450003, AN ;2. AKFI 3 & L5 R K L RFE & L5 E, 450003, X0 )

1 %ﬁﬁﬁ%iﬁﬁﬁﬁﬁﬁﬁu%ﬁ%%i%ﬁ%%ﬁ%%A%&.HAW%%%E%yuﬁﬂ
AR A SHAELR , ARTEAIE L R %t | BT EHRAL K- — R " 384 3N AP A

H &, &Aﬁxﬂﬁﬁﬁﬁﬁ%%m“%w”@m$# ﬁ%%“%rﬂﬁﬁﬁnémm%%uﬁﬁ
HLX] jF/%T % Yo R AR ERGR . BIRARE R, T2 a BNRAEEBF RERA, A AR
R K- - R % Hh%ﬂ%%%%%&%% u&ﬂ%%k%%%%é.ﬁiﬁk%ﬁmﬁ
ﬂ%&kD%%%@m%wkﬁ*%% ﬁWM%Wg%%mﬁER%%kﬁﬁﬁﬁ@,im%k%
RN EMERARERA THZZARE, SRS T HENEL RZARZTARAEG T, RRE R
$kﬂ¥mﬁ**ﬁ\%ﬁiﬁﬁ\m%%ﬁT%uﬁ%AK#%%ELﬁ b, iR kA B AR
BB A, LU Pk i 5 T AR HUE K H R SE A, AN R B EE U AR TR
B, BT F LSRN R AR A R AACKR] A By - E T F Q13 E P HLE L TR AL
B RE R ERRRRSATEWRE A, ME AN —EX—FF—Bn—B R 24 SR A
BF, AMRZLERA SR EL R ELRIES FRAF

KEEIR SN A M AT NG R F L SR

Key issues in the construction of Yudiba dam systems on the Loess Plateau and

countermeasures for enhancing safety resilience under new circumstances
ZHANG Pan'?, YAO Wenyi'"?, ZHANG Yifan"?

(1.Yellow River Institute of Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003,
China; 2. Key Laboratory of Soil and Water Conservation on Loess Plateau, Ministry of Water Resources,
Zhengzhou 450003, China)

Abstract: Against the backdrop of frequent extreme rainstorms, this study introduces the theory of dam
system equilibrium to enhance the safety resilience of Yudiba dam systems on the Loess Plateau. With multi-
objective synergy as the analytical framework, a diagnostic system is established that encompasses three
dimensions: risk cascading and system resilience, spatiotemporal optimization, and water-sediment-agriculture-
stability coupling. The “7-15” dam-break event involving the Zhujiawan Yudiba dam in the Tangjia River
basin is examined as a case study. The results reveal several key problems in current dam system construction,
including a lack of systematic planning and layout, uncoordinated design standards, low construction standards,

insufficient funding for operation and maintenance, and inadequate monitoring facilities. These problems
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essentially stem from a systemic departure from multi-objective synergy among water, sediment, agriculture,
and stability, as well as a failure to incorporate core principles relating to risk cascading, system resilience,
and spatiotemporal optimization. The Zhujiawan dam-break case further indicates that designing individual
dams without considering the dam system as a whole is a major cause of risk cascading. The two-component
structure (the dam body and the water-release structure) without a spillway lacks adequate safety margin under
rainstorms exceeding the design standard, and the resulting dam-break flood subjects downstream dams and
reservoirs to impacts far exceeding their design standards. This exposes a gap in the design specifications for
cascade dam systems: upstream dam-break floods are not adequately considered as design input conditions for
downstream dams. In addition, the cumulative effect of spatiotemporal imbalance is irreversible, with upstream
reservoirs rapidly filling with sediment while downstream reservoirs remain underfilled for prolonged periods,
resulting in overall sediment retention efficiency below design expectations. Under the new circumstances,
enhancing the safety resilience of Yudiba dam systems on the Loess Plateau requires coordinated efforts in five
areas: optimizing planning and layout, improving construction quality, innovating operation and maintenance
mechanisms, strengthening monitoring and early warning, and improving policy systems. These efforts
aim to build a full-chain resilience enhancement framework covering planning, construction, operation and

maintenance, monitoring, and policy, and to provide theoretical support and practical references for flood-

season safety and high-quality development of Yudiba dam systems.

Keywords: Yudiba dam; safety resilience; dam system equilibrium; risk cascading; Loess Plateau
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