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As the human impact on water resource is expanding and becomes complex, we have to evaluate globally 

the control factors. Yellow River has kept the condition with a shortage of the river water since l 990's in the 

downstream area (Chen et al. , 2003) by the increase of agricultural water use in the upstream area. The 

change in such a large river would act on the ocean environment as well as water resources, that is, on the 

global water and mass cycle. In addition, the Yellow river delta formed within the last 100 years has been 

used as agriculture land for last 20 years despite of extremely high salinity in the soil. Consequently, nitrate 

contamination of groundwater has been expanded there. To clarify the effect of such drastic changes on the 

ocean and groundwater, it is necessary to confirm the groundwater flow and nutrient transport in the delta 

area where the boundary of land and sea. However, the effect of human activity has not been considered in 

such large scale from upstream to downstream area. 

The objective of this research is to confirm the effect of human activity on nutrient discharge with 

groundwater flow to the ocean in the Yellow river delta. 

Method 

In this research, we measured variations of groundwater level automatically and examined distribution of 

groundwater table in the area. In addition, we collected samples of river water, groundwater, soil water, and 

seawater. Then we estimated groundwater flux in various river runoffs, using a simple aquifer model. The 

major chemical component was analyzed in the laboratory. 

Results and Discussion 
The groundwater level distribution at the delta area indicated groundwater flow from river to ocean in both 

periods of wet and dry. The seasonal variations of water level were about 1 m to 2m. Groundwater flux during 

the dry season was estimated to be about a half of that during wet season by the simple model. The 

relationship of groundwater flux and river runoff estimated by the model supported that groundwater 

discharge decreased but the nutrient flux to ocean maintained during the drought period in the river. On the 

other hand, it was suggested that river runoff increased in the magnitude of more than 2 orders during the wet 

period but groundwater flux increased only several times even in the maximum. These results indicate that 

groundwater discharge was dominant only during the completely draught period, but river discharge was 

dominant during the wet period and it is more than 100 times of groundwater. The nutrient component of 

river and groundwater was nitrogen rich and phosphorus and silica rich, respectively. The groundwater was 

also contaminated by nitrate under the agriculture land as well as river water, but the nitrate elimination 

occurred with groundwater flow. Therefore, it was estimated that nitrate discharge with groundwater was little. 

Consequently, nutrient discharge pattern was suggested that phosphorus and silica discharge were dominant 

during a drought period by groundwater, while nitrogen discharge was dominant during a flood period by 

river, respectively. 

38 



Boha i 
I LI Cl 

~ 
7 

• 
+ YR 

• • GW 
6 

5 • D av-GW 

-

. 
2 ~ 

• 

• • • • • • • • • 
0 

0 50 100 150 200 250 300 350 

DSi (umol) 

Fig. I Inorganic nitrogen content in soil layer 

surface to the depth of lm. 

Fig.2 Dissolved Si and P of river water and 

groundwater in the Yellow River delta. 
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Fig.3 Solute transport model in Yellow River delta. 
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Fig.4 River runoff vs. groundwater discharge in 

the delta to the ocean. 
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Fig.6 Dissolved nitrogen profile in pore water of 

Fig.5 Nutrient discharge by river and groundwater seabed from the beach to 7km offshore. 

39 


	29912
	29913
	29914
	29915
	29916
	29917
	29918
	29919
	29920
	29921
	29922
	29923
	29924
	29925
	29926
	29927
	29928
	29929
	29930
	29931
	29932
	29933
	29934
	29935
	29936
	29937
	29938
	29939
	29940
	29941
	29942
	29943
	29944
	29945
	29946
	29947
	29948
	29949
	29950
	29951
	29952
	29953
	29954
	29955
	29956
	29957
	29958
	29959
	29960
	29961
	29962
	29963
	29964
	29965
	29966
	29967
	29968
	29969
	29970
	29971
	29972
	29973
	29974
	29975
	29976
	29977
	29978
	29979
	29980
	29981
	29982
	29983
	29984
	29985
	29986
	29987
	29988
	29989
	29990
	29991
	29992
	29993
	29994
	29995
	29996
	29997
	29998
	29999
	30000
	30001
	30002
	30003
	30004
	30005
	30006
	30007
	30008
	30009
	30010
	30011
	30012
	30013
	30014
	30015
	30016
	30017
	30018
	30019
	30020
	30021
	30022
	30023
	30024
	30025
	30026
	30027
	30028
	30029
	30030
	30031
	30032
	30033
	30034
	30035
	30036
	30037
	30038
	30039
	30040
	30041
	30042
	30043



