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, (Order Cluster Analysis, , Zc
OCA ) 1.96,
OCA , 95% , 60
) ( , ,
2003) 1.97C, 0.33°C/10a
: 1)
, 60 ,
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Tab.1 Monotonic trend test for the climate and hydrological element time-series in Wulong River Basin
Mann-Kendall
( Zc Yij Ho
(C) 1952—2009 5.98 0.03 R
6—9 (mm) 1952—2009 -1.73 221 A
(mm) 1952—2009 -1.81 —2.46 A
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Tab.2 Transition point test of the climate and hydrological element time-series in Wulong River Basin
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Tab.3 Contribution rate of the climate and human impact on the hydrological element of Wulong River
o R Rs Ra/Ra(%)  Ru/Rs(%)
(108m3) 6.03 2.74 3.29 6.04 3.72 2.32 0.97 29.44 70.56

(10%) 146.01 23.43 122.58 145.99 46.57 99.42 23.16 18.89 81.11
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Tab.4 Contribution of human impact on annual runoff in vari-
ous periods of Wulong River

108 3

(10°m%) %)
1952—1979 168.84 168.84 — —
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in various periods of Wulong River
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IMPACT OF CLIMATE CHANGE AND HUMAN ACTIVITIES ON THE RUNOFF AND
SEDIMENT LOAD DISCHARGED INTO THE SEA FROM MOUNTAINOUS RIVERS
DURING THE LAST 60 YEARS: A CASE STUDY OF WULONG RIVER IN SOUTHERN
JIAODONG PENINSULA

TIAN Qing', WANG Qing!, ZHAN Chao'!, LIU Ya-Long*, LI Xi-Guo?, LIU Xue-Ping®
(1. Coast Institute of Ludong University, Yantai, 264039; 2. Yantai Hydrological Bureau, Yantai, 264025;
3. Yantai Meteorological Bureau, Yantai, 264025)

Abstract The non-parametric Mann-Kendall Test, Accumulated Difference Curve, Order Cluster Analysis and Lin-
ear-Regression Analysis methods were used in this paper to reveal the effect of the climate change and human activities on
the annual runoff and sediment load of mountainous rivers over the past 60 years, taking Wulong River Basin of Jiaodong
Peninsula as an example. Results obtained showed a number of observations: the annual runoff and sediment load into the
sea from Wulong River Basin showed a periodical decreasing process since 1950s. The annual runoff and sediment load of
Wulong River were mostly concentrated from June to September over the last 60 years; the annual runoff showed a sig-
nificant reduction after 1980, due mainly to the decrease of precipitation, but there was an obvious fluctuation at about
1966; the sediment load showed a periodical decreasing process affected mostly by the annual precipitation and annual
runoff, with the abrupt change points detected around 1966 and 1980; in comparison, the decreasing trend of sediment load
was more significant than that of the annual runoff. In addition, the human activities, such as a large area of sloping farm-
land was transformed into the terraced field, as well as the forest and orchard land construction since 1966, also made a
great contribution to the decrease of runoff and sediment load in the basin. Overall, the total amount of water and sediment
load discharged into the sea from Wulong River reduced by about 70%—=80% and 20%—30% owing to the climate change

and human factors respectively over the last 60 years.

Key words Runoff, Sediment load, Climate change, Human activities, Wulong River



