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Resilient Allocation of Land and Water Resources in Shiyang River Basin
Oriented Toward Multi-dimensional Synergy between Agriculture and Ecology

Han Xinze' Wu Lianzhou'  Su Xiaoling' Kong Xianglei' Mu Naihan'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. State Key Laboratory of Soil and Water Conservation and Desertification Conirol,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Aiming to address acute water supply-demand conflicts and frequent extreme unfavorable
scenarios in inland river basins under changing environments, a resilient allocation approach for achieving
sustainable agriculture — ecology coordination was developed. Taking the Shiyang River Basin in Gansu
Province as the research object, a resilient allocation model of land and water resources oriented toward
agriculture — ecology synergy was constructed incorporating stability, robustness, and reliability under
uncertainty scenarios. Efficient allocation schemes were proposed, and regulation strategy curves for
water-use proportions under different inflow scenarios were derived. The results indicated that severe
competition existed between agricultural and ecological resilience, and the existing cultivated land scale
was not adapted to water resource conditions under changing environments; it was recommended to adjust
11. 8% of cultivated land through crop rotation and fallowing, controlling the existing cultivated land scale
at 1.893 x 10° hm®. Compared with conventional optimal allocation, the resilient allocation showed a
slight performance loss of 1.55% in normal years but significant advantages in extreme dry and wet
years, with agricultural production increased by 4. 90% and 1. 32% , respectively. Agricultural water-use
proportion should be preferentially raised to 88.50% in extreme dry years, while ecological water
allocation should be moderately increased in wet years. The research result can provide an allocation

approach for inland river basins to cope with uncertainty risks and achieve sustainable agriculture —
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ecology coordination.

Key words: system resilience; land and water resources; Shiyang River Basin; changing environment

optimal allocation
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Fig.2  Overview of Shiyang River Basin

TRF KGR A Ge it A4 225 SOk DL S B
i OAT HEK R EHE - 25252 (O 30 i 3K 96 TR
N oA T I s K B IR R o B A A B B
2019—2022 4R K FEBE I 0 . (@ -+ Hb A1) FH £ s &
Mo B, EE S B (R BESHHE % 2021)
(2020 4F4: BT R4 ¥ fiat & LR G A ) .
QHABKE . 2 18 O A WF S 1 E A1 230 sk A 4 7k
SR RRECR RS Y O T BUE S R GRS
[EETE3 Gt

3 FHERHW

3.1 AHmEMEE TKEREHETEERS

il MCMC 73, A K B O 45 4F (FKAF
KR MKARAS 15 4F) B R T 42 i A4l
P31, FEAF 7K A 9% 5 e T O A P I B,
A 4 A P (st R B IR L4
ENLL 2 MAEZHP (F L A=)
A K B A s As i il e et Aok & i
PE A TR 5 A S AR H S iR, A
K IR A M O A B AR AL, Giih 4
R N =BS5S RS M ELS R, ITE R
r =i SRS R G R 55 I (B 25 4R 09 43 A R AE, 43
BBl 7 it A A el = i Al ™= AR 2
B ARG SR R GRS I E I B AR, ik
127 dEARAR , R WE 3 Fs

P 3 ATAT A 2] sk - B PR P e B
qelv Hbs (Fasett Grerk nlaetk) SAES (&
B ) fRAEsR s G G R B A0l AR 1S R, A
TERA S RGNS M E M 54. 37 A2 035 i /N 5]
49. 94 AZTC , A FIMEAR IR 8. 15% 5 7E [l — AR Al 1
SSRGS M EACT IR L Ol fe v B
6T TR el a1 B e iy (A F A EROS == G V
e, Al P K S B AT, R ML B0 R ] ) 5 4 K
FMM R E, AN RT, PRI EE

3 oK b B A
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water resources in Shiyang River Basin
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Tab.1 Recommended water-supply proportions and cultivated land areas for agricultural users in Shiyang River Basin
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