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Tablel The recursive calculation algorithm of Muskingum method

Function Routing(flux, Qo, Qi, Q2 Qs M, row, col, At, k, x)

Flux: ( VDPS) ., VDPS
Q0.0 ,0,.0, DEM \GIS
row,col Ak, ox M. , )
,  VDPS DEM

InSum=0 N
1/ 8 R 5 o
For dir=1..8 o
If ( dir M ) 3,

I=dir ;J=dir ;

4 (LJ) 04 s InSum, |4 Om’/s

QLJ]= Routing(flux, Qo, Qi, Q» M, I, J, At, k, x)
InSum+=Q.[1, J];
End if
End for
Qo row, col|=InSum; gs=flux[row, col];
Qurow, col]=Muskingum(Q([row,col], Q[row,col], Q:row.col], ¢:At, k, x);
Return Q. row, col];

End function

2
Table2 The main procedure of the distributed hydrological model

Procedure RiverSimulate (Outlet_row, Outlet_col, At, k, x)

Bl 3 b T R v R I o R

Fig.3 A river routing simulated using Muskingum—Cunge method
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; s 3
For t =1 to n by step 1
N o
( ) flux;
, 240m (USGS)DEM
Routing  (flux, PrelnQ, PreOutQ, CurrlnQ, CurrOutQ,M, Out-
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CurrOutQ ; °
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( PrelnQ  CurrlnQ ,PreOutQ  CurrOutQ 5 2005~2007
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End for
End Procedure
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GPU Parallel Computing and Fast Simulation of Distributed Hydrological Models
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Climate—Environment Research for Temperate East Asia, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing
100029, China; 3. Institute of Computer Science and Technologies, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Distributed hydrological models have been applied in various watershed hydrological processes. They are often combined
with numerical weather and climate prediction, which make them need enormous calculation. In recent years, the progress of GPU
technology makes the ordinary computer to perform efficient and inexpensive parallel computing. This paper presented the GPU im-
plementation of data interpolation, runoff generation and unit hydrograph calculation in parallel compution. A recursive non-parallel
implementation of Muskingum river —routing method was also presented. Based on the common notebook computer with NVIDIA
GPU/CUDA and C# language, the parallel simulation of rainfall-runoff process in the Yihe River Basin by the Xinanjiang Model
based distributed hydrological model indicates that the performance of parallel execution of precipitation spatial interpolation and
Xinanjiang discharge calculation has a speed of 8~9 times of that from a common CPU based C # execution. The recursive Musk-
ingum method was also 0.5~0.9 times faster than the traditional calculation using a routing order table.

Key words: distributed hydrological model; Xinanjiang model; CUDA; parallel calculation; flow concentration
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Discussion on Application of Chloride Mass Balance Method

YUAN Ruiqgiang', LONG Xiting?, WANG Peng’, SONG Xianfang®

(1. School of Environment and Resource, Shanxi University, Taiyuan 030006, China; 2. 402 team, Bureaw of Geology and Mineral
Resources Exploration of Hunan Province, Changsha 410014, China; 3. Key Laboratory of Poyang Lake Wetland and Watershed
Research, Ministry of Education, Jiangxi Normal University, Nanchang 330022, China; 4. Institute of Geographic Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Chloride is used as the inert tracer in the chloride mass balance method (CMB) to discover the variances of groundwater
recharge rates and to offer reliable information about environment and climate changes. The method is simple and valid gaining a wide
range of applications, although the limits are also obvious. In this paper, research based on CMB and evolutions of the method were widely
reviewed. Hypotheses and limits were discussed. Future works were emphasized. Dry depositions of chloride need to be observed, and spa-
tial variance of the depositions should be studied well. Multi—tracers, soil properties and duplicated borehole should be employed to en-
hance cross validations. The need of studies on the budget of chloride and the related natural processes and anthropogenic activities was
highlighted. Our work contributes to promote the applications and developments of the method in groundwater hydrology.

Key words: chloride mass balance; arid and semi-arid areas; groundwater recharge; tracers; unsaturated zone



