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Fig.1 The relationship between agricultural initial water rights,
agricultural water prices and water-saving incentives and subsidies

2 BRSFTRAWIKNHIKBAZE R ST BCAR IR

KB B B BSR4 BRI T B B F
B, IKBRIRPTA AR « K B IRAE FIRLRIRE . KA
L A Pl 1 R R A KR A A RO R K B T
R A A R AR B A e — AN AR R, B
WRIAEBURF AR B AT ROK BRI AR, I R
HEMAT K BRI H 28 7K B S5V BOR IR
PEF K BEIRITAALK — R T A, B ) 2K AL
FrRE FEAT S an VALK AT PR AN LA, HL AR gy
Mic BT KB . BUTKBURI AR RS, FEFR)4RK
BURE B 3 ZA IR DR AT 3 MR, Al
IKABGE KB S AL, R KB &R AR /K 53 540
S g SE A 20

FE AT 7K B Ak b1 P T 2 AL £ R 88 ke A koK
T AL T, 75 B0 S X Al KA BEAT 5 5E I
IS AT RN . ARSI IR 2R “ BLEJATIL
DX 7K i Bl T Am Dy A, A0 VEE T8 I A RE A
1B HREBE K S B, R KA 23 2 25 X Y
MIARM ARG RGN K EH
K" B, M5, RIS PR A
IR BT A 4K, R K & G 32 2 5t
e 2 HIWARRIKIRSS « FEAO KB B B A ik
¥ L, RN ERETFHLIERMERF, ERA
AR RBP4 00, Rl kAL 5T
T I EL AR AR ™, (B S o R AR 4R
PREME K (I SCBCRL, RO AR SR 22 B 4L 4342 1
BRANKRZ A FARIIC S, HARBT 1 A& R A
AR TR, S50 R 38 SR K B
WHEIRKA, Ay B L 58 35 (/K 25 R AOR LA
IKGRIEACAEC B, 55 MO A UM A A BhBUR X R
AT, N RFIR ARG ZHOK R IRM 4



DRgrom 55 55 TAOLK O I BIgi A 46 KB 5 e 7y B

WIRAGE R T, AKBUEE Gy 2 AL BE B K BER 1 B AT
Rogte, (AR REB KA Rk, — 7, Al
VR FH /K ELA B O I 23 A SR, SRR ALK BT
PR BET T G KA 53—, AR5 H
A 2 R A ROKITHE X, FHE XTI IKER 252
Gy ARK AT BENVERANPINAT /K B IR BRG] P P SRR
BEAN, AR TSR 4], R TR P K B A vl
G, HREBAVFEBRSHFN. W0, Eaiint
FRRAS T 20 e E AL K A FE S R L, BRI TR
WA RN =B E” KERT, &
MR RZIME . AL R LA A K T
FHAK U 2 18 2229, e ) S 2 D AL 7 A VR
PR SRR, [RIAE 2 B 4750 73 35 55 AR B P /KA 2t o
Ik, 32 K SR HLURALAT KB T  7KAL
L5, HWHERZITE, EAMTRE TR RIEIET
AR K G R4 28R AT RE B R BEE AR KA
CREUCE TR R AR, Mt B 2 N =R RH]
IKEAR A 28 CIEATE K, 12 AT 58 R A S O B AR
AT K BUZ AN 73 L, A7 Bh F3oR 882 K&
TR RS 5 KR S5 AR AE A =34, Dy ar
fa AR AR A L B3 2 F

A, FE AR R I A T ™
A% 7K B AE FA B A DA AT S B 4R b
DX R VR RTE R E AL IBOK B AR F 7K 2 Aiibm v
EREX TR, BLEARAERRA T H L IR
KHE KPEHIIKPY, Rk 4 PR BUE ARG T
A AEFHUH] 2 DI T ALK SR A el DA
QAT O ITB IR Y, R AR AT A E ) el
FESSTHAR, DRI, 55 2t 7K SEBr DAICR P s (4
EEABLAE D 24 5 5 DX AR AT 4 KB AR A5
ke X TRABIINE, HAWAIRKER BA
WEARSG I, H TR SR 2 O0E . KB R
SR, EBLEHAR (BUKED S EERIAR (HUEK
)RR HATH RO e, B
FARH T BIRKBGH R K O Ol K
B BEHTE . BEAh, A S AT A T
L i i T O B R A M P K KR e
B o bR TE A SRAEAS AL Ay XA LKA 2y Be ]
FEREAT T B R, (HI RS T — DN EERFES: K
MR BGRAT [ e IR K, —AE 3~5 a Z [l ARalkok
BUERE AN R & 2 — &R, BIAERHA]
W AR KA Y HE T, AT HE D R B e R (A Ao S
T, AR MRITIUA MR B 2 A 3 ZUAR IRATK
FARAL, LAREIX N 3 A S 58 R E A AT 4R 7K AL
£ 3 BARR MK EFHLA AT 2 BE, BAT AT

3 BER AR E TR 5%

3.1 RAHNIRIKIAL T K2 Y EC B 8%

w0 AR OW ZK AL 73 BE T7 925 22 7 DAUAL A8 s pt 57
DN FTCHEAT KBTI L, R SR & 24
ANTRI AL E X 1 B A M AT U AR AL AR A 7 i 22 25 42
FHZK F2 A0TSR B4 7K W B A TR
PAVEIX I R R AR B K TR AR 208, TR
5 FEAT X 35 A HLABE L AR A ZE X, St 7K 4
RVFR) 237 FIARBCA 5 R BB AL AT a KB AE 7
fif 2 B bR K AT, B 2 R, 46404 3 A0 B
O Hr B3N A RIS X 75 /KB & H s, X
IKVFRT K L EIX VR 75 K U2 KT R s B
VRE R P 7K1 00 A2 A R IX 5 7K A B A 10 T A A
@ E ELIR A AV ATAR /KB, AR I BURTtL = R
RSB HIRRR R K BLBCRATE X K &
HARZEEE ; ORI BRI AR, KX K
B> 232 i M FTIR 2 B BB AK AR, ik
Ak B AK P 2 S Bk Ll KR sz 3 9

e | | [k
b B T

KSR | ¢ | e v
BHHRAR || R A

\fl

OMIVFAT: LA XU AT
AREA K B A
@A HRVFAT - LB SE A 9E X 77K
REHE K B -

R EN
MRIFXBIER

¥ ¥
i (LA 5 KA HELX 75 7K B B S bR/ T F K B B AR
7K (@ LA 52 AKAL: FIAK R B Rt $ bR N T HEX K A B s th bR

4 T

gl | [

| [ e BRI

;% K| [, R AR
M| g | Ak R R S,

A P | S Ik

A |44 L]
;§ SRR | BRI, Yk

WTE | 473, ws R AT K

S P EER AN AU KL
W i

B 2 B3R R AR KA A AL R 4 Bk 42

Fig.2 Accounting and distribution of

agricultural water rights in county areas
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Table 2 Permitted water intake for large and medium-sized

irrigation areas in Huangchuan County
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Table 3 The main beneficiary towns and villages in

irrigation districts of Huangchuan County
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Fig.3 The results of initial agricultural water

rights allocation in Huangchuan County
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Agricultural Water Price Reform: Accounting and Allocation of Initial

Agricultural Water Rights at County Scale

QIU Xingiang"?, YANG Haochen'?, ZHANG Yushun', QIN Haixia'?,
LIU Qingyong®, WANG Yanping™?, LU Zhenguang®
(1. Henan Provincial Water Conservancy Research Institute/Center of Efficient Irrigation Engineering and Technology Research of

Henan Province, Zhengzhou 450003, China; 2. Henan Keda Water Conservancy Survey and Design Co., Ltd.,

Zhengzhou 450003, China; 3. Huangchuan County Water Resources Bureau, Huangchuan 465150, China)

Abstract: Due to the increased imbalance between water supply and water demand since the 1980s, especially the
increase in agricultural water usage, China has undergone four stages in reforming agricultural water price since

2006: initial stage, in-depth pilot stage, comprehensive promotion stage, and policy classification stage. The focus of

policy has also shifted from so-called “extensive” to “intensive”. From 2016 to 2020, over 28.7 million hectares of

farmlands across the country have been reformed in the country. The comprehensive reform of agricultural water
price is a systematic project, and this paper aims to explore a comprehensive, practical, and operational initial water
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rights accounting and distribution scheme for agriculture at county scale. The scheme can provide guidance for
smooth implementation of the comprehensive reform of agricultural water price. We first provide a brief introduction
to the current situation of the comprehensive reform of agricultural water price in China and then identify the key
tasks in its implementation. An accounting method for the initial water rights of county agriculture is proposed based
on the existing rigid constraint system of water resources. The initial agricultural water rights at the county level are
allocated according to the priority-order of irrigation areas-beneficiary village groups-townships (and water users).
Taking Huangchuan County as an example, the agricultural water rights of all irrigation areas in the county are
allocated to the beneficiary villages and their subordinate towns. Completion of initial agricultural water right allocation
in the county area is a priority as it not only helps to understand the base and reform process of the comprehensive
reform of agricultural water price, but also facilitates follow-up reform work, such as the water-saving incentive
mechanism. Our results can provide reference for comprehensive reform of agricultural water price in similar
counties and regions and offer experience samples for the applied research of agricultural water right systems.

Key words: agricultural initial water rights; water price; agriculture; distribution of water rights
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Influence of Rock Fragments on Subsurface Hydrological Processes:
Progresses and Perspectives

SU Zhiran, GUO Jiawei, ZHANG Jinhao, NIU Chenyu, ZENG Qijie, ZHANG Zhihua
(College of Forestry, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: [Objective] Rock fragments are ubiquitous in soil, especially in arid and semi-arid regions. They have a
considerable influence on various subsurface hydrological processes. Understanding the impact of rock fragments on
these processes is crucial for improving water resource management, ecosystem restoration and sustainable
development. [ Method ] This paper reviews the research over the past decades on the influence of rock fragments on
subsurface hydrological processes, highlighting the challenges and limitations we currently face and proposing
potential research perspectives. Specifically, we analyze the effects of characteristic parameters of rock fragments,
such as their coverage, content, and size, on water infiltration, surface runoff and subsurface flow, preferential flow
and soil evaporation. We also review progress in mathematical models used to simulate and quantify the effects of
rock fragments on subsurface hydrological processes. [Result] Our review reveals that the mechanisms underlying
the influence of rock fragments on subsurface hydrological processes remain obscure, and current methods are
unable to capture the complex causal relationship between rock fragments and soil hydrological processes. Areas
such as quantification of rock fragment heterogeneity and its association with soil hydrological parameters,
multi-scale modelling of soil hydrological processes are still in the infant stage and require further work.
[ Conclusion 1 We propose that developing innovative technologies and methodologies, and improving
understanding of the underlying mechanisms are particularly important in future research. Specifically, future
research should focus on characterizing rock fragments in deep soil and their influence on hydrological process and
formation of preferential flow, methods to link gravel content to hydrological information at different scales.
Improving research in these areas will advance our in-depth understanding of the impact of rock fragments on soil
hydrological processes, helping develop sustainable water resource management in arid and semi-arid regions.
Key words: rock fragments; infiltration; runoff; subsurface flow; preferential flow; evaporation
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