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Abstract: Based on the construction of “soil erosion synthesis prevention and control pilot project in the Northeast Black Earth Area”, selecting representative Shunjiagou Small Watershed in Zhalantun ,Inner Mongolia as study case, the research focuses on runoff and sediment-production by applying automatic measurement system. The result indicates that sediment concentration has certain correlation with runoff and runoff amount can be used to estimate sediment concentration when information is incomplete; the longer accumulated rainfall duration and the larger rainfall amount, the closer the correlation of the runoff amount and sediment concentration. It is the first time to apply automatic measurement system in this kind of research practice, and it breaks through the traditional method of determination runoff and sediment concentration and realizes automatic data acquisition at home and abroad. [The Journal of American Science. 2006;2(4):12-17].
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1. Introduction

The Northeast Black Earth Area in China is one of three big black earth areas in the world and important marketable grain base in China, mainly distributing at the aggradation rolling plateform of Xiaoxing’an Ra. and western side of Changbai Mt. in China Northeast Area. In the recent years China strengthened increasingly the control for soil erosion in the Northeast Black Earth Area and started a three-year “soil erosion synthesis prevention and control pilot project in the Northeast Black Earth Area”. While constructing pilot project, soil and water conservation monitoring was carried out. The monitoring has been carrying out for 2 years. The paper selects representative Shunjiagou Small Watershed in Zhalantun. Inner Mongolia as study case. The small watershed is located in Shunjiagou, Wuyi Village, Gaotaizi Town, Zhalantun Municipality and temperate continental monsoon region with 400mm-500mm railfall . The area has a typical low mountain, hill landscape and black earth for its soil type. The total area of the watershed is 5.85 km2, soil erosion area is 3.10 km2 and soil erosion modulus is 928.38t/km2/a. Soil erosion type appears water erosion and it mainly forms surface erosion and gully on the slope surface of cultivated land. The research applies automatic measurement system to monitor the variation of runoff and sediment concentration on-line, then analysis the correlation of the runoff amount and sediment –production. It will provide sound foundation for further research of soil erosion law in the area. 

2. Monitoring method

2.1 Monitoring Equipment

The monitoring system is consists of four parts, that is remote center control room, runoff weir, receiving computer room and automatic monitoring device.

Remote center control room: The computer in the room can monitor runoff and sediment concentration at the weir on-line, indicate dynamic variation of monitored parameters and load down the data. And network transportation and remote control are realized.

Receiving computer room: It is a 10 m2 house made of brick, 6m away from runoff weir. The house is designed satisfying flood control requirement and easy for receiving and protection.

Runoff weir: It is V-notch weir with 41 m wide, 1.6m high. Controlled area is 3.15 km2，designed maximum discharge 8.6 m3/s and 1 in 20 years flood.

Sediment automatic monitoring device: A set of runoff and sediment concentration automatic monitoring device, developed by Soil and Water Conservation Research Institute of China Science Academy and China Agriculture University, is applied in the research. It is mainly consists of one master control computer, a set of solar energy supply, a set of multiple point, needle water-level gage, one ray sediment concentration sensing device, a set of software for loading data in the center computer, a device of GSM remote data transportation and a set of control and management software for monitoring center.

2.2 Monitoring Procedure

  1) When rainfall forms runoff, flows through the weir and water level reaches certain height, the system will start automatically.

  2) A sediment concentration device is put into the depth where survey is designed to carry out at the weir; four ray sediment concentration sensing devices are put in the runoff cross vertically to monitor gradient variation of sediment concentration at the runoff cross. Runoff and sediment concentration can be calculated by using the monitored data from sediment concentration device and weir. When sensing device starts working, system will survey, collect and memory the sensing data.

  3) The master control computer controls and manages each sensing device and gets monitored sediment concentration and runoff through working management and data memory software. A set of data, that is sediment concentration, water level and corresponding time, is memorized in the master control computer. 

  4) The data are loaddowned through RS232 interface timely, otherwise the data may be overlapped by new data or loss due to system failure. The data can also be transported to monitoring center by means of GSM remote data transportation net, conducting real-time operation, load downing data, looking up data, analyzing data and printing data. Automatic monitoring is realized. 

3. Findings and Analysis

  The paper takes hydrologic data at Zhalantun Monitoring Station, Inner Mongolia as study case, analysis the correlation runoff and sediment concentration in the watershed in order to provide a research base for further study.
3.1 Correlation of Runoff and Sediment Concentration


Sediment concentration G is an important parameter to indicate sediment production in a watershed. Under certain condition, the greater sediment discharge, the higher sediment production. In the paper G can be expressed as 
G＝q×c                                （1）
  in which q=runoff (m3/s); c=sediment discharge (kg/m3)。

Figure 1, Figure 2 and Figure 3 are linear relation figures of runoff and sediment concentration on 19,20 and 21 June at Zhalantun Monitoring Station. The figures show that runoff and sediment concentration have good relativity and Table 1 indicates that the correlation coefficient at each monitoring station reaches 0.83. All facts demonstrate that there is a corresponding relation between Runoff amount and sediment concentration, sediment concentration increases with the runoff increase, namely water flow capacity for carrying soil increases with the runoff increase. The relation differs at different time. Maybe the difference is caused by rainfall intensity, rainfall duration and other factors.
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Figure 1. Runoff Amount and Sediment Concentration Relations at Zhalantun Hydrologic Station July 19 
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Figure 2. Runoff Amount and Sediment Concentration Relations at Zhalantun Hydrologic Station on July 20
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Figure 3. Runoff Amount and Sediment Concentration Relations at Zhalantun Hydrologic Station on July 21 
Table 1. Runoff amount and sediment concentration fitting equation and correlation coefficient
	Station
	fitting equation
	R2
	correlation coefficient R

	Zhalantun  June 19
	Y=24.834-0.0544
	0.7013
	0.8374

	Zhalantun  June 20
	Y=24.834-0.0544
	0.8762
	0.9361

	Zhalantun  June 21
	Y=24.834-0.0544
	0.9727
	0.9863


3.2 Relation of Sediment Concentration and Runoff

Figure 4, Figure 5 and Figure 6 show the variation of sediment concentration and runoff. The figures indicate that the variation of sediment concentration is basically same as the variation of runoff. From the figures we can find that the variation of sediment concentration and runoff is divided into two periods, namely rising segment and falling segment. With the increase of rainfall duration, runoff and sediment all climb up and reach their peak, then turn to their falling segment.
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Figure 4. Runoff Amount and Sediment Concentration Change Curve at Zhalantun Hydrologic Station on July 19
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Figure 5. Runoff Amount and Sediment Concentration Change Curve at Zhalantun Hydrologic Station on July 20
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Figure 6. Runoff Amount and Sediment Concentration Change Curve at Zhalantun Hydrologic Station on July 21 
3.3 Calculation of Cumulative Rainfall and Cumulative Sediment Discharge

When hydrologic data are complete we can calculate cumulative runoff and cumulative sediment discharge for one time rainfall. It compares with cumulative rainfall and get their relation. Cumulative runoff can be expressed as 
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in which Q=cumulative runoff of certain period (m3）；t=time runoff flowing whole watershed（s）；△t=interval of survey（s）；
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  Based on formula（1）, Cumulative sediment discharge is expressed correspondingly as 
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in which 
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=cumulative sediment discharge of certain period（kg）；
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=sediment concentration of certain survey period（kg/m3）。

4. Conclusions

   1) It is the first time to apply automatic measurement system in this kind of research practice, and it breaks through the traditional method of determination runoff and sediment concentration and realizes automatic data acquisition by computer, on-line, real-time and automatic measurement .The method reaches good results. 

  2) There is certain relativity of sediment discharge and runoff. It indicates that runoff can be used to estimate sediment discharge when the data are not complete, and the longer the cumulative rainfall duration and the greater cumulative runoff, the closer the relation of sediment discharge and runoff. From the variation of runoff and sediment concentration, their variations are basically same. They increase with rainfall duration and when reach their peaks, begin to decrease. The variation presents directly two periods, namely rising and falling segment.    

  3) Calculation methods for cumulative runoff and cumulative sediment discharge are put forward. Their relativity with cumulative rainfall and sediment-production laws for different regions and different rainfall will be considered in further research. Quotient of cumulative sediment discharge and cumulative runoff can be calculated to demonstrate the character of underlying surface.

  4) Rainfall data collation corresponding the sediment concentration monitoring should be strengthened in future monitoring in order to set up relation of rainfall, discharge and sediment discharge.
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		20:55:02		7.00		0.00318		0.022261834

		21:00:01		15.00		0.00550		0.082512825

		21:05:02		23.00		0.00731		0.168063116

		21:10:02		23.00		0.00612		0.140810876

		21:15:03		22.00		0.00882		0.1939982

		21:20:02		21.00		0.00661		0.138907398

		21:25:02		20.00		0.00596		0.11926254

		21:30:02		18.00		0.00550		0.09901539

		21:35:03		18.00		0.00438		0.078761592

		21:40:02		16.00		0.00451		0.072126448

		21:45:02		15.00		0.00678		0.10175823

		21:50:02		13.00		0.00375		0.048742226

		21:55:02		11.00		0.00425		0.046703151

		22:00:01		8.00		0.00550		0.04400684

		22:05:02		8.00		0.00399		0.03194356

		22:10:02		7.00		0.00478		0.033456822

		22:15:02		6.00		0.00438		0.026253864

		22:20:02		6.00		0.00478		0.028677276

		22:25:02		6.00		0.00550		0.03300513

		22:30:02		6.00		0.00492		0.029513736

		22:35:02		7.00		0.00521		0.036435196

		22:40:02		7.00		0.00412		0.028827253

		22:45:02		8.00		0.00521		0.041640224

		22:50:03		8.00		0.00451		0.036063224

		22:55:03		11.00		0.00412		0.045299969

		23:00:01		11.00		0.00340		0.037413024

		23:05:02		12.00		0.00329		0.03947532

		23:10:02		12.00		0.00375		0.044992824

		23:15:02		12.00		0.00307		0.0368775

		23:20:02		11.00		0.00318		0.034982882

		23:25:03		10.00		0.00257		0.0257006

		23:30:02		10.00		0.00257		0.0257006

		23:35:02		8.00		0.00221		0.017646592

		23:40:02		7.00		0.00204		0.014252672

		23:45:03		6.00		0.00221		0.013234944

								累计值:
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扎兰屯7月19日径流量与输沙量关系



		



径流量(m3/s)

泥沙含量(kg/m3)

扎兰屯7月19日泥沙含量与径流量变化



		扎兰屯站径流泥沙数据

		时间

		7.20

		18:25:02		5.00		0.00212		0.010599705

		18:30:02		5.00		0.00229		0.011468805

		18:35:02		5.00		0.00212		0.010599705

		18:40:02		5.00		0.00221		0.01102912

		18:45:02		5.00		0.00248		0.012379315

		18:50:02		5.00		0.00221		0.01102912

		18:55:03		3.00		0.00229		0.006881283

		19:00:01		3.00		0.00257		0.00771018

		19:05:02		2.00		0.00257		0.00514012

		19:10:02		2.00		0.00257		0.00514012

		19:15:03		2.00		0.00297		0.005936366

		19:20:02		2.00		0.00329		0.00657922

		19:25:02		3.00		0.00478		0.014338638

		19:30:02		5.00		0.00375		0.01874701

		19:35:03		8.00		0.00399		0.03194356

		19:40:02		10.00		0.00521		0.05205028

		19:45:02		8.00		0.00550		0.04400684

		19:50:02		7.00		0.00550		0.038505985

		19:55:02		6.00		0.00451		0.027047418

		20:00:01		6.00		0.00612		0.036733272

		20:05:02		6.00		0.00581		0.034839288

		20:10:02		6.00		0.00713		0.042780576

		20:15:02		6.00		0.00823		0.04938891

		20:20:02		7.00		0.00804		0.05628917

		20:25:02		7.00		0.00713		0.049910672

		20:30:03		8.00		0.00713		0.057040768

		20:35:02		8.00		0.00612		0.048977696

		20:40:02		7.00		0.00612		0.042855484

		20:45:02		6.00		0.00492		0.029513736

		20:50:02		6.00		0.00451		0.027047418

		20:55:02		5.00		0.00399		0.019964725

		21:00:01		5.00		0.00375		0.01874701

		21:05:02		5.00		0.00425		0.021228705

		21:10:03		5.00		0.00375		0.01874701

		21:15:02		5.00		0.00375		0.01874701

		21:20:02		5.00		0.00329		0.01644805

		21:25:02		3.00		0.00318		0.009540786

		21:30:02		3.00		0.00297		0.008904549

		21:35:02		2.00		0.00318		0.006360524

		21:40:02		2.00		0.00276		0.005529646

		21:45:02		3.00		0.00257		0.00771018

		21:50:02		2.00		0.00257		0.00514012

		21:55:03		3.00		0.00221		0.006617472

		22:00:01		2.00		0.00221		0.004411648

		22:05:03		3.00		0.00212		0.006359823

		22:10:02		3.00		0.00212		0.006359823

		22:15:02		3.00		0.00212		0.006359823

								累计值:
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Sheet4

		扎兰屯站径流泥沙数据

		时间

		7.21

		0:35:02		5.00		0.00612		0.03061106

		0:40:02		9.00		0.00767		0.06902037

		0:45:02		13.00		0.01212		0.15760654

		0:50:02		18.00		0.01415		0.25469496

		0:55:03		18.00		0.02039		0.36701766

		1:00:01		20.00		0.02725		0.5450114

		1:05:02		21.00		0.03265		0.68558658

		1:10:02		22.00		0.03534		0.77741598

		1:15:02		22.00		0.04315		0.94920606

		1:20:02		23.00		0.05307		1.22064381

		1:25:03		23.00		0.05727		1.31716998

		1:30:02		23.00		0.07103		1.63365642

		1:35:02		22.00		0.08045		1.7699231

		1:40:03		22.00		0.06230		1.37062596

		1:45:02		22.00		0.06102		1.34241954

		1:50:02		21.00		0.05975		1.25481153

		1:55:02		21.00		0.05913		1.24164243

		2:00:01		21.00		0.05076		1.06593627

		2:05:02		21.00		0.04851		1.0186638

		2:10:02		21.00		0.04741		0.99550878

		2:15:02		21.00		0.04263		0.89523315

		2:20:02		20.00		0.03912		0.7824914

		2:25:02		20.00		0.03443		0.6885236

		2:30:02		20.00		0.03353		0.67059

		2:35:02		18.00		0.02885		0.51927984

		2:40:03		18.00		0.02533		0.45592254

		2:45:02		18.00		0.03050		0.54903888

		2:50:02		17.00		0.02349		0.39934989

		2:55:03		17.00		0.01816		0.30867937

		3:00:01		16.00		0.01785		0.28562112

		3:05:02		15.00		0.01608		0.24118185

		3:10:02		15.00		0.01496		0.2243754

		3:15:02		14.00		0.01415		0.19809608

		3:20:02		12.00		0.01261		0.15135072

		3:25:02		12.00		0.01415		0.16979664

		3:30:02		11.00		0.01073		0.11798171

		3:35:03		10.00		0.00922		0.09222709

		3:40:02		8.00		0.00922		0.073781672

		3:45:02		8.00		0.00882		0.0705448

		3:50:02		8.00		0.00713		0.057040768

		3:55:02		7.00		0.00678		0.047487174

		4:00:01		7.00		0.00713		0.049910672

		4:05:02		6.00		0.00713		0.042780576

		4:10:02		6.00		0.00713		0.042780576

		4:15:03		6.00		0.00645		0.038687736

		4:20:02		5.00		0.00713		0.03565048

		4:25:02		5.00		0.00922		0.046113545

		4:30:02		5.00		0.00842		0.04212167

		4:35:02		5.00		0.00922		0.046113545

		4:40:02		5.00		0.00922		0.046113545

		4:45:03		5.00		0.01006		0.0503242

		4:50:02		5.00		0.01141		0.0570588

		4:55:02		5.00		0.01188		0.05941715

		5:00:01		5.00		0.01261		0.0630628

		5:05:02		5.00		0.01415		0.0707486

		5:10:02		5.00		0.01415		0.0707486

		5:15:02		5.00		0.01415		0.0707486

		5:20:02		5.00		0.01415		0.0707486

		5:25:03		5.00		0.01666		0.08328645

		5:30:03		5.00		0.01579		0.0789706

		5:35:02		5.00		0.01523		0.0761696

		5:40:02		3.00		0.01666		0.04997187

		5:45:02		3.00		0.01725		0.05174433

		5:50:02		3.00		0.01666		0.04997187

		5:55:03		3.00		0.01496		0.04487508

		6:00:00		3.00		0.01579		0.04738236

		6:05:03		2.00		0.01415		0.02829944

		6:10:02		2.00		0.01415		0.02829944

		6:15:02		2.00		0.01415		0.02829944

		6:20:02		2.00		0.01415		0.02829944

		6:25:02		2.00		0.01415		0.02829944

		6:30:03		2.00		0.01311		0.02622634

		6:35:02		2.00		0.01363		0.02725106

		6:40:02		2.00		0.01141		0.02282352

		6:45:02		2.00		0.01188		0.02376686

		6:50:02		2.00		0.01141		0.02282352

		6:55:02		2.00		0.00922		0.018445418

		7:00:01		2.00		0.00922		0.018445418

		7:05:02		2.00		0.00882		0.0176362

		7:10:02		1.00		0.00804		0.00804131

		7:15:02		1.00		0.00804		0.00804131

		7:20:03		1.00		0.00713		0.007130096

		7:25:03		1.00		0.00713		0.007130096

		7:30:02		1.00		0.00713		0.007130096

		7:35:02		1.00		0.00661		0.006614638

		7:40:02		1.00		0.00713		0.007130096

		7:45:02		1.00		0.00596		0.005963127

		7:50:02		1.00		0.00550		0.005500855

		7:55:03		1.00		0.00550		0.005500855

								累计值:
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Sheet3

		扎兰屯站径流泥沙数据

		时间

		7.19

		20:55:02		7.00		0.00318		0.022261834

		21:00:01		15.00		0.00550		0.082512825

		21:05:02		23.00		0.00731		0.168063116

		21:10:02		23.00		0.00612		0.140810876

		21:15:03		22.00		0.00882		0.1939982

		21:20:02		21.00		0.00661		0.138907398

		21:25:02		20.00		0.00596		0.11926254

		21:30:02		18.00		0.00550		0.09901539

		21:35:03		18.00		0.00438		0.078761592

		21:40:02		16.00		0.00451		0.072126448

		21:45:02		15.00		0.00678		0.10175823

		21:50:02		13.00		0.00375		0.048742226

		21:55:02		11.00		0.00425		0.046703151

		22:00:01		8.00		0.00550		0.04400684

		22:05:02		8.00		0.00399		0.03194356

		22:10:02		7.00		0.00478		0.033456822

		22:15:02		6.00		0.00438		0.026253864

		22:20:02		6.00		0.00478		0.028677276

		22:25:02		6.00		0.00550		0.03300513

		22:30:02		6.00		0.00492		0.029513736

		22:35:02		7.00		0.00521		0.036435196

		22:40:02		7.00		0.00412		0.028827253

		22:45:02		8.00		0.00521		0.041640224

		22:50:03		8.00		0.00451		0.036063224

		22:55:03		11.00		0.00412		0.045299969

		23:00:01		11.00		0.00340		0.037413024

		23:05:02		12.00		0.00329		0.03947532

		23:10:02		12.00		0.00375		0.044992824

		23:15:02		12.00		0.00307		0.0368775

		23:20:02		11.00		0.00318		0.034982882

		23:25:03		10.00		0.00257		0.0257006

		23:30:02		10.00		0.00257		0.0257006

		23:35:02		8.00		0.00221		0.017646592

		23:40:02		7.00		0.00204		0.014252672

		23:45:03		6.00		0.00221		0.013234944

								累计值:
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扎兰屯7月19日径流量与输沙量关系



		



径流量(m3/s)

泥沙含量(kg/m3)

扎兰屯7月19日泥沙含量与径流量变化



		扎兰屯站径流泥沙数据

		时间

		7.20

		18:25:02		5.00		0.00212		0.010599705

		18:30:02		5.00		0.00229		0.011468805

		18:35:02		5.00		0.00212		0.010599705

		18:40:02		5.00		0.00221		0.01102912

		18:45:02		5.00		0.00248		0.012379315

		18:50:02		5.00		0.00221		0.01102912

		18:55:03		3.00		0.00229		0.006881283

		19:00:01		3.00		0.00257		0.00771018

		19:05:02		2.00		0.00257		0.00514012

		19:10:02		2.00		0.00257		0.00514012

		19:15:03		2.00		0.00297		0.005936366

		19:20:02		2.00		0.00329		0.00657922

		19:25:02		3.00		0.00478		0.014338638

		19:30:02		5.00		0.00375		0.01874701

		19:35:03		8.00		0.00399		0.03194356

		19:40:02		10.00		0.00521		0.05205028

		19:45:02		8.00		0.00550		0.04400684

		19:50:02		7.00		0.00550		0.038505985

		19:55:02		6.00		0.00451		0.027047418

		20:00:01		6.00		0.00612		0.036733272

		20:05:02		6.00		0.00581		0.034839288

		20:10:02		6.00		0.00713		0.042780576

		20:15:02		6.00		0.00823		0.04938891

		20:20:02		7.00		0.00804		0.05628917

		20:25:02		7.00		0.00713		0.049910672

		20:30:03		8.00		0.00713		0.057040768

		20:35:02		8.00		0.00612		0.048977696

		20:40:02		7.00		0.00612		0.042855484

		20:45:02		6.00		0.00492		0.029513736

		20:50:02		6.00		0.00451		0.027047418

		20:55:02		5.00		0.00399		0.019964725

		21:00:01		5.00		0.00375		0.01874701

		21:05:02		5.00		0.00425		0.021228705

		21:10:03		5.00		0.00375		0.01874701

		21:15:02		5.00		0.00375		0.01874701

		21:20:02		5.00		0.00329		0.01644805

		21:25:02		3.00		0.00318		0.009540786

		21:30:02		3.00		0.00297		0.008904549

		21:35:02		2.00		0.00318		0.006360524

		21:40:02		2.00		0.00276		0.005529646

		21:45:02		3.00		0.00257		0.00771018

		21:50:02		2.00		0.00257		0.00514012

		21:55:03		3.00		0.00221		0.006617472

		22:00:01		2.00		0.00221		0.004411648

		22:05:03		3.00		0.00212		0.006359823

		22:10:02		3.00		0.00212		0.006359823

		22:15:02		3.00		0.00212		0.006359823

								累计值:
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		扎兰屯站径流泥沙数据

		时间

		7.21

		0:35:02		5.00		0.00612		0.03061106

		0:40:02		9.00		0.00767		0.06902037

		0:45:02		13.00		0.01212		0.15760654

		0:50:02		18.00		0.01415		0.25469496

		0:55:03		18.00		0.02039		0.36701766

		1:00:01		20.00		0.02725		0.5450114

		1:05:02		21.00		0.03265		0.68558658

		1:10:02		22.00		0.03534		0.77741598

		1:15:02		22.00		0.04315		0.94920606

		1:20:02		23.00		0.05307		1.22064381

		1:25:03		23.00		0.05727		1.31716998

		1:30:02		23.00		0.07103		1.63365642

		1:35:02		22.00		0.08045		1.7699231

		1:40:03		22.00		0.06230		1.37062596

		1:45:02		22.00		0.06102		1.34241954

		1:50:02		21.00		0.05975		1.25481153

		1:55:02		21.00		0.05913		1.24164243

		2:00:01		21.00		0.05076		1.06593627

		2:05:02		21.00		0.04851		1.0186638

		2:10:02		21.00		0.04741		0.99550878
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		2:45:02		18.00		0.03050		0.54903888
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		3:40:02		8.00		0.00922		0.073781672

		3:45:02		8.00		0.00882		0.0705448

		3:50:02		8.00		0.00713		0.057040768

		3:55:02		7.00		0.00678		0.047487174

		4:00:01		7.00		0.00713		0.049910672

		4:05:02		6.00		0.00713		0.042780576

		4:10:02		6.00		0.00713		0.042780576

		4:15:03		6.00		0.00645		0.038687736

		4:20:02		5.00		0.00713		0.03565048

		4:25:02		5.00		0.00922		0.046113545

		4:30:02		5.00		0.00842		0.04212167

		4:35:02		5.00		0.00922		0.046113545

		4:40:02		5.00		0.00922		0.046113545

		4:45:03		5.00		0.01006		0.0503242

		4:50:02		5.00		0.01141		0.0570588

		4:55:02		5.00		0.01188		0.05941715

		5:00:01		5.00		0.01261		0.0630628

		5:05:02		5.00		0.01415		0.0707486

		5:10:02		5.00		0.01415		0.0707486

		5:15:02		5.00		0.01415		0.0707486

		5:20:02		5.00		0.01415		0.0707486

		5:25:03		5.00		0.01666		0.08328645

		5:30:03		5.00		0.01579		0.0789706

		5:35:02		5.00		0.01523		0.0761696

		5:40:02		3.00		0.01666		0.04997187

		5:45:02		3.00		0.01725		0.05174433

		5:50:02		3.00		0.01666		0.04997187

		5:55:03		3.00		0.01496		0.04487508

		6:00:00		3.00		0.01579		0.04738236

		6:05:03		2.00		0.01415		0.02829944

		6:10:02		2.00		0.01415		0.02829944

		6:15:02		2.00		0.01415		0.02829944

		6:20:02		2.00		0.01415		0.02829944

		6:25:02		2.00		0.01415		0.02829944

		6:30:03		2.00		0.01311		0.02622634

		6:35:02		2.00		0.01363		0.02725106

		6:40:02		2.00		0.01141		0.02282352

		6:45:02		2.00		0.01188		0.02376686

		6:50:02		2.00		0.01141		0.02282352

		6:55:02		2.00		0.00922		0.018445418

		7:00:01		2.00		0.00922		0.018445418

		7:05:02		2.00		0.00882		0.0176362

		7:10:02		1.00		0.00804		0.00804131

		7:15:02		1.00		0.00804		0.00804131

		7:20:03		1.00		0.00713		0.007130096

		7:25:03		1.00		0.00713		0.007130096

		7:30:02		1.00		0.00713		0.007130096

		7:35:02		1.00		0.00661		0.006614638

		7:40:02		1.00		0.00713		0.007130096

		7:45:02		1.00		0.00596		0.005963127

		7:50:02		1.00		0.00550		0.005500855

		7:55:03		1.00		0.00550		0.005500855

								累计值:





Sheet4

		



径流量(m3/s)

输沙量(kg/s)

扎兰屯7月21日径流量与输沙量关系



Sheet2

		



径流量(m3/s)

泥沙含量(kg/m3)

扎兰屯7月21日泥沙含量与径流量变化



Sheet3

		扎兰屯站径流泥沙数据

		时间

		7.19

		20:55:02		7.00		0.00318		0.022261834

		21:00:01		15.00		0.00550		0.082512825

		21:05:02		23.00		0.00731		0.168063116

		21:10:02		23.00		0.00612		0.140810876

		21:15:03		22.00		0.00882		0.1939982

		21:20:02		21.00		0.00661		0.138907398

		21:25:02		20.00		0.00596		0.11926254

		21:30:02		18.00		0.00550		0.09901539

		21:35:03		18.00		0.00438		0.078761592

		21:40:02		16.00		0.00451		0.072126448

		21:45:02		15.00		0.00678		0.10175823

		21:50:02		13.00		0.00375		0.048742226

		21:55:02		11.00		0.00425		0.046703151

		22:00:01		8.00		0.00550		0.04400684

		22:05:02		8.00		0.00399		0.03194356

		22:10:02		7.00		0.00478		0.033456822

		22:15:02		6.00		0.00438		0.026253864

		22:20:02		6.00		0.00478		0.028677276

		22:25:02		6.00		0.00550		0.03300513

		22:30:02		6.00		0.00492		0.029513736

		22:35:02		7.00		0.00521		0.036435196
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		4:45:03		5.00		0.01006		0.0503242

		4:50:02		5.00		0.01141		0.0570588

		4:55:02		5.00		0.01188		0.05941715

		5:00:01		5.00		0.01261		0.0630628

		5:05:02		5.00		0.01415		0.0707486

		5:10:02		5.00		0.01415		0.0707486

		5:15:02		5.00		0.01415		0.0707486

		5:20:02		5.00		0.01415		0.0707486

		5:25:03		5.00		0.01666		0.08328645

		5:30:03		5.00		0.01579		0.0789706

		5:35:02		5.00		0.01523		0.0761696

		5:40:02		3.00		0.01666		0.04997187

		5:45:02		3.00		0.01725		0.05174433

		5:50:02		3.00		0.01666		0.04997187

		5:55:03		3.00		0.01496		0.04487508

		6:00:00		3.00		0.01579		0.04738236

		6:05:03		2.00		0.01415		0.02829944

		6:10:02		2.00		0.01415		0.02829944

		6:15:02		2.00		0.01415		0.02829944

		6:20:02		2.00		0.01415		0.02829944

		6:25:02		2.00		0.01415		0.02829944

		6:30:03		2.00		0.01311		0.02622634

		6:35:02		2.00		0.01363		0.02725106

		6:40:02		2.00		0.01141		0.02282352

		6:45:02		2.00		0.01188		0.02376686

		6:50:02		2.00		0.01141		0.02282352

		6:55:02		2.00		0.00922		0.018445418

		7:00:01		2.00		0.00922		0.018445418

		7:05:02		2.00		0.00882		0.0176362

		7:10:02		1.00		0.00804		0.00804131

		7:15:02		1.00		0.00804		0.00804131

		7:20:03		1.00		0.00713		0.007130096

		7:25:03		1.00		0.00713		0.007130096

		7:30:02		1.00		0.00713		0.007130096

		7:35:02		1.00		0.00661		0.006614638

		7:40:02		1.00		0.00713		0.007130096

		7:45:02		1.00		0.00596		0.005963127

		7:50:02		1.00		0.00550		0.005500855

		7:55:03		1.00		0.00550		0.005500855

								累计值:
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Sheet3

		扎兰屯站径流泥沙数据

		时间

		7.19

		20:55:02		7.00		0.00318		0.022261834

		21:00:01		15.00		0.00550		0.082512825

		21:05:02		23.00		0.00731		0.168063116

		21:10:02		23.00		0.00612		0.140810876

		21:15:03		22.00		0.00882		0.1939982

		21:20:02		21.00		0.00661		0.138907398

		21:25:02		20.00		0.00596		0.11926254

		21:30:02		18.00		0.00550		0.09901539

		21:35:03		18.00		0.00438		0.078761592

		21:40:02		16.00		0.00451		0.072126448

		21:45:02		15.00		0.00678		0.10175823

		21:50:02		13.00		0.00375		0.048742226

		21:55:02		11.00		0.00425		0.046703151

		22:00:01		8.00		0.00550		0.04400684

		22:05:02		8.00		0.00399		0.03194356

		22:10:02		7.00		0.00478		0.033456822

		22:15:02		6.00		0.00438		0.026253864

		22:20:02		6.00		0.00478		0.028677276

		22:25:02		6.00		0.00550		0.03300513

		22:30:02		6.00		0.00492		0.029513736

		22:35:02		7.00		0.00521		0.036435196

		22:40:02		7.00		0.00412		0.028827253

		22:45:02		8.00		0.00521		0.041640224

		22:50:03		8.00		0.00451		0.036063224

		22:55:03		11.00		0.00412		0.045299969

		23:00:01		11.00		0.00340		0.037413024

		23:05:02		12.00		0.00329		0.03947532

		23:10:02		12.00		0.00375		0.044992824

		23:15:02		12.00		0.00307		0.0368775

		23:20:02		11.00		0.00318		0.034982882

		23:25:03		10.00		0.00257		0.0257006

		23:30:02		10.00		0.00257		0.0257006

		23:35:02		8.00		0.00221		0.017646592

		23:40:02		7.00		0.00204		0.014252672

		23:45:03		6.00		0.00221		0.013234944

								累计值:
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		扎兰屯站径流泥沙数据

		时间

		7.20

		18:25:02		5.00		0.00212		0.010599705

		18:30:02		5.00		0.00229		0.011468805

		18:35:02		5.00		0.00212		0.010599705

		18:40:02		5.00		0.00221		0.01102912

		18:45:02		5.00		0.00248		0.012379315

		18:50:02		5.00		0.00221		0.01102912

		18:55:03		3.00		0.00229		0.006881283

		19:00:01		3.00		0.00257		0.00771018

		19:05:02		2.00		0.00257		0.00514012

		19:10:02		2.00		0.00257		0.00514012

		19:15:03		2.00		0.00297		0.005936366

		19:20:02		2.00		0.00329		0.00657922

		19:25:02		3.00		0.00478		0.014338638

		19:30:02		5.00		0.00375		0.01874701

		19:35:03		8.00		0.00399		0.03194356

		19:40:02		10.00		0.00521		0.05205028

		19:45:02		8.00		0.00550		0.04400684

		19:50:02		7.00		0.00550		0.038505985

		19:55:02		6.00		0.00451		0.027047418

		20:00:01		6.00		0.00612		0.036733272

		20:05:02		6.00		0.00581		0.034839288

		20:10:02		6.00		0.00713		0.042780576

		20:15:02		6.00		0.00823		0.04938891

		20:20:02		7.00		0.00804		0.05628917

		20:25:02		7.00		0.00713		0.049910672

		20:30:03		8.00		0.00713		0.057040768

		20:35:02		8.00		0.00612		0.048977696

		20:40:02		7.00		0.00612		0.042855484

		20:45:02		6.00		0.00492		0.029513736

		20:50:02		6.00		0.00451		0.027047418

		20:55:02		5.00		0.00399		0.019964725

		21:00:01		5.00		0.00375		0.01874701

		21:05:02		5.00		0.00425		0.021228705

		21:10:03		5.00		0.00375		0.01874701

		21:15:02		5.00		0.00375		0.01874701

		21:20:02		5.00		0.00329		0.01644805

		21:25:02		3.00		0.00318		0.009540786

		21:30:02		3.00		0.00297		0.008904549

		21:35:02		2.00		0.00318		0.006360524

		21:40:02		2.00		0.00276		0.005529646

		21:45:02		3.00		0.00257		0.00771018

		21:50:02		2.00		0.00257		0.00514012

		21:55:03		3.00		0.00221		0.006617472

		22:00:01		2.00		0.00221		0.004411648

		22:05:03		3.00		0.00212		0.006359823

		22:10:02		3.00		0.00212		0.006359823

		22:15:02		3.00		0.00212		0.006359823

								累计值:
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		扎兰屯站径流泥沙数据

		时间

		7.21

		0:35:02		5.00		0.00612		0.03061106

		0:40:02		9.00		0.00767		0.06902037

		0:45:02		13.00		0.01212		0.15760654

		0:50:02		18.00		0.01415		0.25469496

		0:55:03		18.00		0.02039		0.36701766

		1:00:01		20.00		0.02725		0.5450114

		1:05:02		21.00		0.03265		0.68558658

		1:10:02		22.00		0.03534		0.77741598

		1:15:02		22.00		0.04315		0.94920606

		1:20:02		23.00		0.05307		1.22064381

		1:25:03		23.00		0.05727		1.31716998

		1:30:02		23.00		0.07103		1.63365642

		1:35:02		22.00		0.08045		1.7699231

		1:40:03		22.00		0.06230		1.37062596

		1:45:02		22.00		0.06102		1.34241954

		1:50:02		21.00		0.05975		1.25481153

		1:55:02		21.00		0.05913		1.24164243

		2:00:01		21.00		0.05076		1.06593627

		2:05:02		21.00		0.04851		1.0186638

		2:10:02		21.00		0.04741		0.99550878

		2:15:02		21.00		0.04263		0.89523315

		2:20:02		20.00		0.03912		0.7824914

		2:25:02		20.00		0.03443		0.6885236

		2:30:02		20.00		0.03353		0.67059

		2:35:02		18.00		0.02885		0.51927984

		2:40:03		18.00		0.02533		0.45592254

		2:45:02		18.00		0.03050		0.54903888

		2:50:02		17.00		0.02349		0.39934989

		2:55:03		17.00		0.01816		0.30867937

		3:00:01		16.00		0.01785		0.28562112

		3:05:02		15.00		0.01608		0.24118185

		3:10:02		15.00		0.01496		0.2243754

		3:15:02		14.00		0.01415		0.19809608

		3:20:02		12.00		0.01261		0.15135072

		3:25:02		12.00		0.01415		0.16979664

		3:30:02		11.00		0.01073		0.11798171

		3:35:03		10.00		0.00922		0.09222709

		3:40:02		8.00		0.00922		0.073781672

		3:45:02		8.00		0.00882		0.0705448

		3:50:02		8.00		0.00713		0.057040768

		3:55:02		7.00		0.00678		0.047487174

		4:00:01		7.00		0.00713		0.049910672

		4:05:02		6.00		0.00713		0.042780576

		4:10:02		6.00		0.00713		0.042780576

		4:15:03		6.00		0.00645		0.038687736

		4:20:02		5.00		0.00713		0.03565048

		4:25:02		5.00		0.00922		0.046113545

		4:30:02		5.00		0.00842		0.04212167

		4:35:02		5.00		0.00922		0.046113545

		4:40:02		5.00		0.00922		0.046113545

		4:45:03		5.00		0.01006		0.0503242

		4:50:02		5.00		0.01141		0.0570588

		4:55:02		5.00		0.01188		0.05941715

		5:00:01		5.00		0.01261		0.0630628

		5:05:02		5.00		0.01415		0.0707486

		5:10:02		5.00		0.01415		0.0707486

		5:15:02		5.00		0.01415		0.0707486

		5:20:02		5.00		0.01415		0.0707486

		5:25:03		5.00		0.01666		0.08328645

		5:30:03		5.00		0.01579		0.0789706

		5:35:02		5.00		0.01523		0.0761696

		5:40:02		3.00		0.01666		0.04997187

		5:45:02		3.00		0.01725		0.05174433

		5:50:02		3.00		0.01666		0.04997187

		5:55:03		3.00		0.01496		0.04487508

		6:00:00		3.00		0.01579		0.04738236

		6:05:03		2.00		0.01415		0.02829944

		6:10:02		2.00		0.01415		0.02829944

		6:15:02		2.00		0.01415		0.02829944

		6:20:02		2.00		0.01415		0.02829944

		6:25:02		2.00		0.01415		0.02829944

		6:30:03		2.00		0.01311		0.02622634

		6:35:02		2.00		0.01363		0.02725106

		6:40:02		2.00		0.01141		0.02282352

		6:45:02		2.00		0.01188		0.02376686

		6:50:02		2.00		0.01141		0.02282352

		6:55:02		2.00		0.00922		0.018445418

		7:00:01		2.00		0.00922		0.018445418

		7:05:02		2.00		0.00882		0.0176362

		7:10:02		1.00		0.00804		0.00804131

		7:15:02		1.00		0.00804		0.00804131

		7:20:03		1.00		0.00713		0.007130096

		7:25:03		1.00		0.00713		0.007130096

		7:30:02		1.00		0.00713		0.007130096

		7:35:02		1.00		0.00661		0.006614638

		7:40:02		1.00		0.00713		0.007130096

		7:45:02		1.00		0.00596		0.005963127

		7:50:02		1.00		0.00550		0.005500855

		7:55:03		1.00		0.00550		0.005500855
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		扎兰屯站径流泥沙数据

		时间

		7.19

		20:55:02		7.00		0.00318		0.022261834

		21:00:01		15.00		0.00550		0.082512825

		21:05:02		23.00		0.00731		0.168063116

		21:10:02		23.00		0.00612		0.140810876

		21:15:03		22.00		0.00882		0.1939982

		21:20:02		21.00		0.00661		0.138907398

		21:25:02		20.00		0.00596		0.11926254

		21:30:02		18.00		0.00550		0.09901539

		21:35:03		18.00		0.00438		0.078761592

		21:40:02		16.00		0.00451		0.072126448

		21:45:02		15.00		0.00678		0.10175823

		21:50:02		13.00		0.00375		0.048742226

		21:55:02		11.00		0.00425		0.046703151

		22:00:01		8.00		0.00550		0.04400684

		22:05:02		8.00		0.00399		0.03194356

		22:10:02		7.00		0.00478		0.033456822

		22:15:02		6.00		0.00438		0.026253864

		22:20:02		6.00		0.00478		0.028677276

		22:25:02		6.00		0.00550		0.03300513

		22:30:02		6.00		0.00492		0.029513736

		22:35:02		7.00		0.00521		0.036435196

		22:40:02		7.00		0.00412		0.028827253

		22:45:02		8.00		0.00521		0.041640224

		22:50:03		8.00		0.00451		0.036063224

		22:55:03		11.00		0.00412		0.045299969

		23:00:01		11.00		0.00340		0.037413024

		23:05:02		12.00		0.00329		0.03947532

		23:10:02		12.00		0.00375		0.044992824

		23:15:02		12.00		0.00307		0.0368775

		23:20:02		11.00		0.00318		0.034982882

		23:25:03		10.00		0.00257		0.0257006

		23:30:02		10.00		0.00257		0.0257006

		23:35:02		8.00		0.00221		0.017646592

		23:40:02		7.00		0.00204		0.014252672

		23:45:03		6.00		0.00221		0.013234944

								累计值:
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		扎兰屯站径流泥沙数据

		时间

		7.20

		18:25:02		5.00		0.00212		0.010599705

		18:30:02		5.00		0.00229		0.011468805

		18:35:02		5.00		0.00212		0.010599705

		18:40:02		5.00		0.00221		0.01102912

		18:45:02		5.00		0.00248		0.012379315

		18:50:02		5.00		0.00221		0.01102912

		18:55:03		3.00		0.00229		0.006881283

		19:00:01		3.00		0.00257		0.00771018

		19:05:02		2.00		0.00257		0.00514012

		19:10:02		2.00		0.00257		0.00514012

		19:15:03		2.00		0.00297		0.005936366

		19:20:02		2.00		0.00329		0.00657922

		19:25:02		3.00		0.00478		0.014338638

		19:30:02		5.00		0.00375		0.01874701

		19:35:03		8.00		0.00399		0.03194356

		19:40:02		10.00		0.00521		0.05205028

		19:45:02		8.00		0.00550		0.04400684

		19:50:02		7.00		0.00550		0.038505985

		19:55:02		6.00		0.00451		0.027047418

		20:00:01		6.00		0.00612		0.036733272

		20:05:02		6.00		0.00581		0.034839288

		20:10:02		6.00		0.00713		0.042780576

		20:15:02		6.00		0.00823		0.04938891

		20:20:02		7.00		0.00804		0.05628917

		20:25:02		7.00		0.00713		0.049910672

		20:30:03		8.00		0.00713		0.057040768

		20:35:02		8.00		0.00612		0.048977696

		20:40:02		7.00		0.00612		0.042855484

		20:45:02		6.00		0.00492		0.029513736

		20:50:02		6.00		0.00451		0.027047418

		20:55:02		5.00		0.00399		0.019964725

		21:00:01		5.00		0.00375		0.01874701

		21:05:02		5.00		0.00425		0.021228705

		21:10:03		5.00		0.00375		0.01874701

		21:15:02		5.00		0.00375		0.01874701

		21:20:02		5.00		0.00329		0.01644805

		21:25:02		3.00		0.00318		0.009540786

		21:30:02		3.00		0.00297		0.008904549

		21:35:02		2.00		0.00318		0.006360524

		21:40:02		2.00		0.00276		0.005529646

		21:45:02		3.00		0.00257		0.00771018

		21:50:02		2.00		0.00257		0.00514012

		21:55:03		3.00		0.00221		0.006617472

		22:00:01		2.00		0.00221		0.004411648

		22:05:03		3.00		0.00212		0.006359823

		22:10:02		3.00		0.00212		0.006359823

		22:15:02		3.00		0.00212		0.006359823

								累计值:
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		38554.0243287037		38554.0243287037

		38554.0278009259		38554.0278009259

		38554.0312731481		38554.0312731481

		38554.0347453704		38554.0347453704

		38554.0382291667		38554.0382291667

		38554.0416782407		38554.0416782407

		38554.045162037		38554.045162037

		38554.0486342593		38554.0486342593

		38554.0521064815		38554.0521064815

		38554.0555787037		38554.0555787037

		38554.0590625		38554.0590625

		38554.0625231481		38554.0625231481

		38554.0659953704		38554.0659953704
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		38554.1180787037		38554.1180787037

		38554.1215625		38554.1215625

		38554.1250115741		38554.1250115741

		38554.1284953704		38554.1284953704

		38554.1319675926		38554.1319675926

		38554.1354398148		38554.1354398148

		38554.138912037		38554.138912037

		38554.1423842593		38554.1423842593

		38554.1458564815		38554.1458564815

		38554.1493402778		38554.1493402778

		38554.1528009259		38554.1528009259

		38554.1562731481		38554.1562731481

		38554.1597453704		38554.1597453704

		38554.1632175926		38554.1632175926

		38554.1666782407		38554.1666782407
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		38554.2986342593		38554.2986342593

		38554.3021064815		38554.3021064815
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		38554.3090625		38554.3090625

		38554.3125231481		38554.3125231481

		38554.3159953704		38554.3159953704

		38554.3194675926		38554.3194675926

		38554.3229398148		38554.3229398148

		38554.326412037		38554.326412037

		38554.3298958333		38554.3298958333
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Sheet4

		扎兰屯站径流泥沙数据

		时间

		7.21

		0:35:02		5.00		0.00612		0.03061106

		0:40:02		9.00		0.00767		0.06902037

		0:45:02		13.00		0.01212		0.15760654

		0:50:02		18.00		0.01415		0.25469496

		0:55:03		18.00		0.02039		0.36701766

		1:00:01		20.00		0.02725		0.5450114

		1:05:02		21.00		0.03265		0.68558658

		1:10:02		22.00		0.03534		0.77741598

		1:15:02		22.00		0.04315		0.94920606

		1:20:02		23.00		0.05307		1.22064381

		1:25:03		23.00		0.05727		1.31716998

		1:30:02		23.00		0.07103		1.63365642

		1:35:02		22.00		0.08045		1.7699231

		1:40:03		22.00		0.06230		1.37062596

		1:45:02		22.00		0.06102		1.34241954

		1:50:02		21.00		0.05975		1.25481153

		1:55:02		21.00		0.05913		1.24164243

		2:00:01		21.00		0.05076		1.06593627

		2:05:02		21.00		0.04851		1.0186638

		2:10:02		21.00		0.04741		0.99550878

		2:15:02		21.00		0.04263		0.89523315

		2:20:02		20.00		0.03912		0.7824914

		2:25:02		20.00		0.03443		0.6885236

		2:30:02		20.00		0.03353		0.67059

		2:35:02		18.00		0.02885		0.51927984

		2:40:03		18.00		0.02533		0.45592254

		2:45:02		18.00		0.03050		0.54903888

		2:50:02		17.00		0.02349		0.39934989

		2:55:03		17.00		0.01816		0.30867937

		3:00:01		16.00		0.01785		0.28562112

		3:05:02		15.00		0.01608		0.24118185

		3:10:02		15.00		0.01496		0.2243754

		3:15:02		14.00		0.01415		0.19809608

		3:20:02		12.00		0.01261		0.15135072

		3:25:02		12.00		0.01415		0.16979664

		3:30:02		11.00		0.01073		0.11798171

		3:35:03		10.00		0.00922		0.09222709

		3:40:02		8.00		0.00922		0.073781672

		3:45:02		8.00		0.00882		0.0705448

		3:50:02		8.00		0.00713		0.057040768

		3:55:02		7.00		0.00678		0.047487174

		4:00:01		7.00		0.00713		0.049910672

		4:05:02		6.00		0.00713		0.042780576

		4:10:02		6.00		0.00713		0.042780576

		4:15:03		6.00		0.00645		0.038687736

		4:20:02		5.00		0.00713		0.03565048

		4:25:02		5.00		0.00922		0.046113545

		4:30:02		5.00		0.00842		0.04212167

		4:35:02		5.00		0.00922		0.046113545

		4:40:02		5.00		0.00922		0.046113545

		4:45:03		5.00		0.01006		0.0503242

		4:50:02		5.00		0.01141		0.0570588

		4:55:02		5.00		0.01188		0.05941715

		5:00:01		5.00		0.01261		0.0630628

		5:05:02		5.00		0.01415		0.0707486

		5:10:02		5.00		0.01415		0.0707486

		5:15:02		5.00		0.01415		0.0707486

		5:20:02		5.00		0.01415		0.0707486

		5:25:03		5.00		0.01666		0.08328645

		5:30:03		5.00		0.01579		0.0789706

		5:35:02		5.00		0.01523		0.0761696

		5:40:02		3.00		0.01666		0.04997187

		5:45:02		3.00		0.01725		0.05174433

		5:50:02		3.00		0.01666		0.04997187

		5:55:03		3.00		0.01496		0.04487508

		6:00:00		3.00		0.01579		0.04738236

		6:05:03		2.00		0.01415		0.02829944

		6:10:02		2.00		0.01415		0.02829944

		6:15:02		2.00		0.01415		0.02829944

		6:20:02		2.00		0.01415		0.02829944

		6:25:02		2.00		0.01415		0.02829944

		6:30:03		2.00		0.01311		0.02622634

		6:35:02		2.00		0.01363		0.02725106

		6:40:02		2.00		0.01141		0.02282352

		6:45:02		2.00		0.01188		0.02376686

		6:50:02		2.00		0.01141		0.02282352

		6:55:02		2.00		0.00922		0.018445418

		7:00:01		2.00		0.00922		0.018445418

		7:05:02		2.00		0.00882		0.0176362

		7:10:02		1.00		0.00804		0.00804131

		7:15:02		1.00		0.00804		0.00804131

		7:20:03		1.00		0.00713		0.007130096

		7:25:03		1.00		0.00713		0.007130096

		7:30:02		1.00		0.00713		0.007130096

		7:35:02		1.00		0.00661		0.006614638

		7:40:02		1.00		0.00713		0.007130096

		7:45:02		1.00		0.00596		0.005963127

		7:50:02		1.00		0.00550		0.005500855

		7:55:03		1.00		0.00550		0.005500855

								累计值:
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Sheet3

		扎兰屯站径流泥沙数据

		时间

		7.19

		20:55:02		7.00		0.00318		0.022261834

		21:00:01		15.00		0.00550		0.082512825

		21:05:02		23.00		0.00731		0.168063116

		21:10:02		23.00		0.00612		0.140810876

		21:15:03		22.00		0.00882		0.1939982

		21:20:02		21.00		0.00661		0.138907398

		21:25:02		20.00		0.00596		0.11926254

		21:30:02		18.00		0.00550		0.09901539

		21:35:03		18.00		0.00438		0.078761592

		21:40:02		16.00		0.00451		0.072126448

		21:45:02		15.00		0.00678		0.10175823

		21:50:02		13.00		0.00375		0.048742226

		21:55:02		11.00		0.00425		0.046703151

		22:00:01		8.00		0.00550		0.04400684

		22:05:02		8.00		0.00399		0.03194356

		22:10:02		7.00		0.00478		0.033456822

		22:15:02		6.00		0.00438		0.026253864

		22:20:02		6.00		0.00478		0.028677276

		22:25:02		6.00		0.00550		0.03300513

		22:30:02		6.00		0.00492		0.029513736

		22:35:02		7.00		0.00521		0.036435196

		22:40:02		7.00		0.00412		0.028827253

		22:45:02		8.00		0.00521		0.041640224

		22:50:03		8.00		0.00451		0.036063224

		22:55:03		11.00		0.00412		0.045299969

		23:00:01		11.00		0.00340		0.037413024

		23:05:02		12.00		0.00329		0.03947532

		23:10:02		12.00		0.00375		0.044992824

		23:15:02		12.00		0.00307		0.0368775

		23:20:02		11.00		0.00318		0.034982882

		23:25:03		10.00		0.00257		0.0257006

		23:30:02		10.00		0.00257		0.0257006

		23:35:02		8.00		0.00221		0.017646592

		23:40:02		7.00		0.00204		0.014252672

		23:45:03		6.00		0.00221		0.013234944

								累计值:
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		扎兰屯站径流泥沙数据

		时间

		7.20

		18:25:02		5.00		0.00212		0.010599705

		18:30:02		5.00		0.00229		0.011468805

		18:35:02		5.00		0.00212		0.010599705

		18:40:02		5.00		0.00221		0.01102912

		18:45:02		5.00		0.00248		0.012379315

		18:50:02		5.00		0.00221		0.01102912

		18:55:03		3.00		0.00229		0.006881283

		19:00:01		3.00		0.00257		0.00771018

		19:05:02		2.00		0.00257		0.00514012

		19:10:02		2.00		0.00257		0.00514012

		19:15:03		2.00		0.00297		0.005936366

		19:20:02		2.00		0.00329		0.00657922

		19:25:02		3.00		0.00478		0.014338638

		19:30:02		5.00		0.00375		0.01874701

		19:35:03		8.00		0.00399		0.03194356

		19:40:02		10.00		0.00521		0.05205028

		19:45:02		8.00		0.00550		0.04400684

		19:50:02		7.00		0.00550		0.038505985

		19:55:02		6.00		0.00451		0.027047418

		20:00:01		6.00		0.00612		0.036733272

		20:05:02		6.00		0.00581		0.034839288

		20:10:02		6.00		0.00713		0.042780576

		20:15:02		6.00		0.00823		0.04938891

		20:20:02		7.00		0.00804		0.05628917

		20:25:02		7.00		0.00713		0.049910672

		20:30:03		8.00		0.00713		0.057040768

		20:35:02		8.00		0.00612		0.048977696

		20:40:02		7.00		0.00612		0.042855484

		20:45:02		6.00		0.00492		0.029513736

		20:50:02		6.00		0.00451		0.027047418

		20:55:02		5.00		0.00399		0.019964725

		21:00:01		5.00		0.00375		0.01874701

		21:05:02		5.00		0.00425		0.021228705

		21:10:03		5.00		0.00375		0.01874701

		21:15:02		5.00		0.00375		0.01874701

		21:20:02		5.00		0.00329		0.01644805

		21:25:02		3.00		0.00318		0.009540786

		21:30:02		3.00		0.00297		0.008904549

		21:35:02		2.00		0.00318		0.006360524

		21:40:02		2.00		0.00276		0.005529646

		21:45:02		3.00		0.00257		0.00771018

		21:50:02		2.00		0.00257		0.00514012

		21:55:03		3.00		0.00221		0.006617472

		22:00:01		2.00		0.00221		0.004411648

		22:05:03		3.00		0.00212		0.006359823

		22:10:02		3.00		0.00212		0.006359823

		22:15:02		3.00		0.00212		0.006359823

								累计值:
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扎兰屯7月20日径流量与输沙量关系
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扎兰屯7月20日泥沙含量与径流量变化
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