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An Analysis of Travertine Landscape Degradation in Huanglong
Ravine of Sichuan, A World’s Heritage Site, and Its Causes and
Protection Countermesures
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1) State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang, Guizhou 550002;
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Abstract: Travertine landscape at Huanglong Scenic Area shows obvious degradation with the increasing number
of tourists in recent years, which finds expression in such aspects as the drying up of the travertine pool, the
declined travertine deposition rate and the accelerated algae propagation and travertine darkness. To understand
whether these degradations have relation with tourists’ activities, the authors investigated water quality and
carbonate precipitation rate of Huanglong Ravine in the wet period of 2010 from late May to early November.
Automatic logging in field combined with laboratory analysis was carried out to study temporal variations in algae
chlorophyll concentration and travertine deposition rate. The results show that tourists’ activities have an impact
on water quality in some degree and thereby affect the carbonate precipitation rate and algae growth. The authors
also found that the reduction of surface stream water is caused by increased surface water leakage, as evidenced by
analyzing such factors as the spring flow change in recent years, the enhancement of engineering activities inside
and outside the scenic area and the slowing carbonate precipitation in recent years. It is held that the enhanced

permeability is caused probably by project blasting vibration and the declining of travertine density due to slowing
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precipitation rate. The conclusion can thus be reached that Huanglong Ravine travertine degradation, to some

degree, should be attributed to the effect of human activities.

Key words: landscape degradation; causess; countermesures; Huanglong, Sichuan
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Fig. 1 A-dry and darkened colorful pond; B-darkened colorful pond dam; C-half of colorful pond filled up with travertine

sand; D-HOBO meteorological apparatus and SEBA multi-parameter water quality instrument
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Fig. 2 Plan and geological section of Huanglong Ravine with springs and sampling sites
Qt/Qg- / ; Tss- ; CPL- - ;
D- ; Sss- ; C-
Qt/Qg-Quarternary travertine/glacial sand gravel; Tss-Triassic sandstone and slate; CPL-Carboniferous-Permian limestone;
D-Devonian slate and limestone; Sss-Silurian slate intercalated with sandstone; C-Carboniferous limestone
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Fig. 3 Multi-trend for the flow rates of source springs,
upstream surface river and downstream Longyan spring in
the Huanglong Ravine (after L1U Zai-hua et al., 2009)
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Fig. 5 Seasonal variation of phosphate concentrations at
Waucaichi sampling site and Yingbinchi sampling site and its
relation with rainfall and number of tourists
(after ZHANG Jin-liu et al., 2011)
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Fig. 7 Relationship between travertine deposition rate and phosphate concentration, rainfall and water temperature
at Wucaichi (left) and Yingbingchi (right)
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