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Fig.1 The geographic location and distribution of the rainfall stations

in the area controlled by the Xiashan hydrometry station
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2 KC (KC=1.437)
Table 2 The results during the calibration period with KC value of 1.437
/mm /mm /mm 1% /mm
1978 1527 813 894 9.9 83 0.84
1979 1366 617 727 17.9 110 0.83
1980 1728 898 986 9.8 88 0.84
1981 1729 962 927 -3.6 35 0.90
1982 1652 914 858 -6.2 56 0.87
1983 1938 1314 1167 -11.2 147 0.87
1984 1608 851 877 3.0 26 0.84
1985 1639 934 841 -9.9 93 0.82
2 KC KC
10%, 17.9%, 3.0%; o 10
0.90, 0.82, o , ,
o KC .
3 KC
Table 3  The results during the verification ’ KC ° ’
period with KC value calibrated above KC , .
b
/mm 1% ’ ’
/mm /mm /mm
1986 1242 624 625 0.2 1 0.87 ’ °
1987 1492 643 668 4.0 25 0.80 3.2
b A
3 ,KC 1437 .
4% , 25mm, DC 5
° ; iy ; 16
, 0.1mm, , 4
4 16
Table 4 The computational results of sixteen events of flood hydrographs for parameters calibration
/mm /mm /mm /mm /m?es! /m?es™ 1% /h
11780508  209.6 143.4 147.1 3.7 4640 5366 15.6 0 0.95 vV
11780604  144.5 81.8 79.3 -24 4960 4591 -74 -4 0.98 vV
11780730 48.4 14.9 16.1 1.2 2390 2365 -1.0 1 0.95 VvV
11790502 1123 76.1 80.7 4.6 1330 1322 -0.6 2 0.86 vV
11790526  74.5 34.6 25.2 -9.4 1680 1652 -1.7 4 0.73 X
11790606  81.8 394 30.9 -85 1530 1605 49 3 0.36 X
11800505  117.1 106.9 100.6 -6.3 5370 5289 -1.5 1 0.89 vV
11809710  124.9 52.7 543 -1.6 4180 4702 12.5 4 0.95 vV
11810510  69.6 39.1 35.7 -34 1320 1380 4.5 -2 0.72 vV
11810525  237.7 170.1 169.4 -0.7 3700 4207 13.7 -4 0.94 Vv
11820506  110.2 75.8 74.0 -1.8 2094 2317 10.6 9 0.81 v
11820527 1138 475 39.8 =17 1460 1669 14.3 2 0.62 v
11820613  183.8 136.7 120.0 -16.7 3330 3474 43 -1 0.84 vV
11830508 131.7 94.7 78.9 -15.8 2590 2516 -2.8 2 0.56 VvV
11830531 48.8 48.7 432 =55 2200 2106 -4.3 4 0.47 VvV
11830614  147.4 89.1 90.1 1.0 4470 4598 2.9 1 0.94 vV
122.3 78.2 74.1 4.3 2953 3078 4.32 1.3 0.79 88%

“,» “« »
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Table 5 The computational results of six events of flood hydrographs for model verification
/mm /mm /mm /mm /m?es”! /m?es™ 1% /h
11840514 135.2 75.9 70.0 -59 2020 2380 17.8 +3 0.87 Vv
11840530 151.6 98.1 90.4 =17 6160 7379 19.8 +11 0.90 VvV
11840614 70.8 39.0 36.4 -2.6 3350 3610 7.8 +2 0.88 Vv
11850526 97.4 474 511 3.7 3430 3910 14.0 +6 0.87 vV
11850604 89.7 442 36.5 =17 1970 2229 13.1 +4 0.83 vV
11850624 120.3 53.8 55.4 1.6 3340 3505 49 +4 0.95 vV
110.8 59.7 56.6 -3.1 3378 3835 12.9 +5 0.88 6/6
6 6 i , 2012,40 (10):21-24. (GUAN Chuantao, LI Dan, WANG
, 3.1mm, Guizuo. Construction of grid distributed watershed hydrological
12.9% . 6 , 5h, model [J]. Heilongjiang Sc.ience Aand Technology of Water Conser-
vancy, 2012,40(10):21-24. (in Chinese))
© [4] . — [J]- s
4 2000,20 (4):5-8. (LIU Xinren. Digital hydrology [J]. Hydrology,
2000,20(4):5-8. (in Chinese))
21198 [5] . [J]- (
’ Muskingum-— ), 2000,28 (5):1 —6. (REN Liliang, LIU Xinren.
Transformation of hydrological modeling techniques in the digital
Cunge ’ era [J]. Journal of Hohai University (Natural Sciences), 2000,28(5):
, 22 1-6. (in Chinese))
: 6 . . (
R ), 2004,32(5):483-487. (YUAN Fei, REN Liliang. Methodology
of grid-based hydrological model and its application [J]. Journal of
’ Hohai University (Natural Sciences), 2004,32(5):483-487. (in Chi-
’ ° nese))
: [7] DI,
o s , 2007. (GUO Hua.Impacts of
s . Climate Variation and Landuse Change on Streamflow of Poyang
Lake Catchment [D]. Nanjing: Nanjing Institute of Geography and
: ' Limnology, Chinese Academy of Sciences, 2007. (in Chinese))
’ 18] , ; ; L)
’ ( ). 1990,14(2):8-15. (HUANG Zhaoxiang, ZHU
o Aimin, XIONG Guobao, ect. Vegetation along the bank of Ganjiang
River and ecological countermeasure [J]|. Journal of Jiangxi Univer-
[1] s [J]. sity (Natural Science), 1990,14(2):8-15. (in Chinese))

, 2000.9(4):45-52. (REN Liliang, LIU Xinren. Hydrological

processes modeling based on digital basin [J]. Journal of Natural
Disasters, 2001,9(4):45-52. (in Chinese))

2] 1.

, 2009,28(2):25-34. (LI Zhijia, YAO Cheng, ZHANG Yuxia, ect.

> > 5

Study on grid-based Xinanjiang model [J]. Journal of Hydroelectric
Engineering, 2009,28(2):25-34.(in Chinese))

(3] . [J1-

[9] Martz L W,Garbrecht J.Numerical definition of drainage network
and subcatchment areas from digital elevation models [J].Computers

& Geosciences, 1992,18(6):747-761.

[10] Fairfield J,Leymarie P.Drainage networks from grid digital
elevation models [J]. Water Resources Research,1991,27(5):709-717.
[11] [M]. ,2006.(BAO

Weimin. Flood Forecasting [M]. Beijing: China WaterPower Press,

2006. (in Chinese)) (TF#% 60 1)



60 34

WANG Jinsong. The design of the soil moisture sensor based on [12] R s s

FDR[J]. Instrumentation and Measurment, 2011,30(11):61-65. (in [J]- , 2012,32 (5):57-61. (YANG Jianqing, WANG Jixing,

Chinese)) ZHANG Shuan, et al. Comparison on performance of soil moisture
[10] G.C. Topp, J.L. Davis, A.P. Annan. Electromagnetic determination monitoring sensors through sieldmonitoring [J]. Journal of China

of soil water content: Measurements in coaxial transmission lines Hydrology, 2012,32(5):57-61. (in Chinese))

[J]. Water Resources Research, 1980,16(3): 574-582. [13] N R , . [J].
[11] s s , . [J]- , 2010,30 (3):15-21. (ZHANG Shuan, WANG Aiping, YANG

, 2012,2: 41-45. (WANG Jingcai, XIA Ziqiang, YANG Guilian, et al. Thought and research on progress of drought
Jianqing, et al. Study on field comparison test of soil moisture sensor severity monitoring and assessment [J]. Journal of China Hydrolo-
[J]. Water Resources Informatization, 2012,2:41-45. (in Chinese)) gy, 2010,30(3):15-21. (in Chinese))

Comparative Analysis of 4 Types of Soil Moisture Sensors

SU Zhicheng', ZHANG Lizhen?, DING Liugian', ZHANG Wenting’, HAN Shuo®, WANG Qi?

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. College of Resources and Environmental Sciences, China A gricultural University, Beijing 100193, China;
3. Tongzhou Branch of Road A dministration of Beijing Municipal Commission of Transport, Beijing 101100, China)

Abstract: In this study, 4 different types of soil moisture sensors with different operating principles were employed to conduct a half—year com -
parative analysis at Shangzhuang Experimental Station in Beijing. Based on the monitored data, analysis of soil moisture sensor s stability,
sensitivity and accuracy were carried out. The results show that each type of the sensor exhibits its own advantages and disadvantages. In gen-
eral, all types of the sensors exhibits good stability and good reaction to precipitation. The accuracy of the 4 types of sensors show little differ-
ence, by fluctuating around the value of oven drying method. This comparative analysis will provide a reference to understand the performance
of different soil moisture sensors, and then promote their wide application.

Key words: soil moisture; sensor; comparative analysis
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Application of Grid-based Xin’anjiang Model in Ganjiang River Basin
SHAN Hongcui, REN Liliang, ZHOU Yujia
(State Key Laboratory of Hydrology & Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: On the basis of grid digital elevation data, the digital river network and spatial topological relation were generated over
the area controlled by the Xiashan Hydrometry Station in the Ganjiang River Basin, including 21 198 grid cells at a resolution of
30s. The grid—based precipitation and evaporation data obtained from the nearest stations were applied to calculate the hydrograph
at Xiashan Station. In daily mode, the duration from 1978 to 1985 was taken as the calibration period for the Xin  anjiang Model
with the objective function of minimal runoff error, the duration from 1986 to 1987 as the verification period of model parameters.
In flood event-based mode, the 16 flood hydrographs were used for parameters calibration, and the other 6 hydrographs for model
verification, by taking runoff depth, flood peak discharge, peak timing and model efficiency coefficient as the objective functions.
The computational results show that 88% of the flood events for calibration are acceptable in the event—based mode, and other 6
flood events for verification are valid. Therefore, the grid—based Xin’anjiang model performs well as applied in the study catch-
ment.

Key words: digital elevation model; Xin’anjiang Model; daily model; flood event-based mode; parameters calibration



