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Table 1  Gini Coefficient and matching status level
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Fig.1 Structure of cultivated land in the main province in 2009 and 2019 in China
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Fig.2 Lorenz curve of available water resources and irrigated cultivated land resources
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Table 3  Available water resources for irrigated farm land per unit in main province

K BHE T &/ (m® hm )

KB AT B/ (m® hm®)

ERAK 2009 4F 2012 4 2016 4 2019 4 ERAK 2009 F 2012 4 2016 4 2019 4
bz 3357.0 2517.0 1671.0 1846.5 Bl 6 549.0 7098.0 65775 7204.5
R 17715 1638.0 1264.5 1110.0 i) 9166.5 8997.0 9090.0 9852.0
b 1935.0 18525 1687.5 1551.0 % 14161.4 14 864.9 15925.4 19 048.4
17 3496.5 3295.5 35415 3265.5 il 13190.9 13 759.4 14017.4 17 255.9

NEEn 5302.5 46785 44085 22875 oA 15 358.4 15550.4 16 442.9 20720.9
i 13043.9 12517.4 12076.4 11 980.4 R 4.440.0 5530.5 5308.5 7215.0
bk 14 302.4 13304.9 13741.4 12 092.9 pupll| 13414.4 13834.4 13286.9 17 999.9

VT 114179 11 887.4 10294.4 6 706.5 o 11 105.9 10223.9 11 083.4 14 875.4
g 3825.0 3907.5 3649.5 41955 P ] 28726.4 27 988.4 26117.9 32398.3
VLR 3799.5 3693.0 3667.5 3333.0 [ 70 967.6 101 614.0 108 794.5 108 328.0
WL 98325 9264.0 9709.5 13196.9 e v 9796.5 9222.0 8493.0 9835.5
L 92325 8928.0 9037.5 9109.5 Hik 7494.0 7549.5 7 485.0 6694.5
pieges 16 111.4 18 022.4 16 973.9 24977.9 HifF 777221 71 660.6 61766.7 54 565.2
VL7 10577.9 9663.0 9762.0 11 261.9 THE 688.5 672.0 628.5 561.0
1% 21705 2115.0 2 040.0 2145.0 Hram 5611.5 5704.5 5719.5 3942.0
bENE] 2500.5 24105 2355.0 22455

MRAE 7K LR JE S A VC AR RECRE S B#E M RERIS N 5 NFEH, 1 AKE AT FE

I3 AL, BT KGR SR A A AR A b o0 A 22
DL 4R 1] B 45 2% (Jenks Natural breaks) g3,

CEEHRET FEMNE N M R B LS CL AN
[ DX S SEBRB B, %oF 43 2T fUEAT A, K 2 Al DL

(R>1.2), I ANICHECHLT (0.8<R<1.2), IIAEAIL
fic (0.6<R<0.8), IVAAILHEL (0.4<R<0.6), VN
WAUCE! (0<R<<0.4). 2009. 2012. 2016. 2019 4
4 XK L BRI ECR S LR 4.

77



FEBLHEZK 23] http://www.ggpsxb.com

k4 EBHEREFRERKRL
Table 4 Matching status of water and arable land resources of the main province
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Analysis on Spatial Matching Patterns of Available Water Resources and

Irrigated Arable Land in China
CHANG Tong, LI Yunling

(General Institute of Water Resources and Hydropower Planning and Design,
Ministry of Water Resources of P. R. China, Beijing 100120, China)

Abstract: [Background and Objective] The balance between irrigated farmland and water resources for different
regions influence agricultural development and food security. The aim of this paper is to evaluate the spatiotemporal
balance between available water resources and irrigated farmland in China. [ Method] The analysis was based on
available water resources and spatial distribution of irrigated farmlands at basin scale. Their balance was calculated
using available water resources per unit irrigated farmland and the Gini coefficient. We applied the model to analyze
spatial variation in balance between available water resources and irrigated farmlands from 2009 to 2019. [Result)

On average, the areas of irrigated farmlands decreased slightly from 2009 to 2019 in China, despite a dramatic increase
in several provinces in the north of the country. The Gini coefficients of water resources and land resources varied from
to 0.40 to 0.49, suggesting an imbalance, especially from 2016 to 2019. Spatially, there are significant differences in
the balance. The number of provinces with imbalance and severe imbalance increased from 10 in 2009 to 11 in 2019,
and most of them are in the northwest and north of China.l Conclusion I The imbalance between available water resources
and irrigated farmlands, especially in the northwest and north of China, means that future development of arable lands
needs to be based on water resources principle. To improve the balance, future efforts should focus on developing
reserve arable land resources, saving water, changing agricultural structure and developing water diversion projects.

Key words: available water resources; irrigated arable land; Gini coefficient; matching of water and land resources
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Research and Application of A New Hydrographic Datasets:
A Case Study in Dongting River Basin
HUANG Zequn'?, LIAO Chunhua™*", CHEN Yugui“?, CHEN Weitian**,
ZHAO Enrong®, LUO Hongmei'?, XIE Ruiheng™?

(1. Hunan Meteorological Service Center, Changsha 410118, China; 2. Key Laboratory for Meteorological Prevention and Mitigation of

Disasters in Hunan Province, Changsha 410118, China; 3. School of Atmospheric Science, Sun Yat-sen University,

Zhuhai 519082, China; 4. Guangdong Province Key Laboratory for Climate Change and Natural Disaster Studies,

Guangzhou 510275, China; 5. Hunan Meteorological Observatory, Changsha 410118, China)

Abstract: [ Objective ] High-resolution hydrographic datasets have become increasingly accessible which will have a
significant impact on hydrological modelling such as runoff and flood inundation. In this paper, we present a new
hydrographic dataset. [ Method] The new raster hydrographic map, including flow direction and accumulation,
drainage areas and flow distance, was developed using GIS and python programs for the Dongting River Basin,
based on the latest multi-error-removed improved-terrain digital elevation model (MERIT DEM). It shows a robust
performance in visual inspection, basin area, flow distance and model evaluation. The quality of the dataset was
comprehensively evaluated using methods such as river network visualization analysis, comparison of basin area and
river length, and hydrological modeling. [ Result] The new hydrographic databases developed from the latest MERIT
DEM show great difference in flow direction, river network structure and river length from those derived from the
traditional databases, HydroSHEDS. The results obtained from the associated hydrological model indicate that daily
and monthly Nash coefficients calculated from the new dataset are 0.41 and 0.52, respectively, better than those
calculated from HydroSHEDS. [ Conclusion] The newly developed hydrographic dataset provides a more accurate
representation of the locations of the rivers, thereby reducing the uncertainties in predicting runoffs and potential
flooding. This dataset is now available for academic research and educational use.
Key words: DEM; flow direction; river network; basin delineation; hydrometeorological services
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