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Study on the regional evapotranspiration over different surface
conditions of the Longzici spring drainage

SHEN Haoyong, LIANG Yongping, CHENG Yang, HUANG Chunling
(Institute of Karst Geology » CAGS/Key Laboratory of Karst Dynamics yMLR&GZAR, Guilin, Guangzi 541004, China)

Abstract The Longzici spring system, one of the largest karst spring in North China, is located in the west-
ern margin of the Linfen basin, covering an area of 2,250 km®. The springs discharge at an annually average
rate of 4. 81 m®/s derived from the records from 1955 to 2013. The karst water has been an important source
for local water supply. But now the spring flow dramatically degrades because of climate change and human
activities. Precipitation is the main source of the spring water recharge. This recharge occurs in two ways,
namely the infiltration of precipitation over the carbonate rock areas and linear leakage of stream and river
water. So it is very important to evaluate the recharge of karst water through an afforestation project. Based
on NOAA/AVHRR data, the daily and monthly evapotranspiration (ET) of the Longzici spring are esti-
mated during the period of 2014, 4—2014. 10, using surface energy balance system (SEBS) and the data of
meteorological stations in Linfen, The ET has a monthly average value of 99, 21 mm, with the maximum
monthly value of 197. 26 mm in June and the minimum one of 40.49 mm in April. In addition, the regional
ET over different lithology and vegetation coverage rates are analyzed through spatial overlay. The results indi-
cate that the ET increases with the increasing vegetation coverage rates in the carbonate rock outcrop regions, while it
is the lowest in the medium vegetation coverage rate of clastic rock regions. Overall, the ET in the clastic rock re-
gions is higher than that in the carbonate rock outcrop regions. If only ET is taken into consideration, keeping the
medium vegetation coverage rate in clastic rocks will be favorable to increasing of recharge of karst water and afforest-
ation in carbonate rock areas will enhance ET but not favorable to recharge from rainfall infiltration.
Key words surface energy balance system (SEBS), evapotranspiration, surface condition, karst water sup-
ply, Longzici spring
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Spatiotemporal variations of soil physical characteristics in rocky
desertification areas of Guizhou karst-cluster depression

LI Anding', GUO Chunyan’, FU Yuhong®,LONG Xiuqin®

(1. Institute o f Mountain Resources , Guizhou Academy of Science, Guizhou, Guiyang 550001, China;
2. Guizhou Botanical Garden , Guizhou Academy of Sciences ,Guiyang Guizhou 550004 ,China;
3. Guizhou Education University ,Guiyang ,Guizhou 550018, China)

Abstract The karst peak cluster depression is ranked as the second place of eight rocky desertification con-
trol areas in our country, which is of 3. 1 million hm?. Guizhou province is the region with most serious
rocky desertification nationwide. In combination of field investigation with laboratory analysis and using
SPSSI19. 0 statistics method, this work focused on the change of soil physical characteristics in different sea-
sons and different landform parts of this region. The results show that, (1) There is big spatial and temporal
differentiations. Besides a few loci with weak variation, others are characterized by medium degrees of varia-
tion related to complex and varied habitat types and heterogeneity of habitat height. (2) Soil physical charac-
teristics do not change significantly with slopes, while showing prominent variations in different landforms
(upper, middle and lower slopes) and different seasons (spring,summer, autumn, winter). (3) For differ-
ent vegetation types, in addition to the non-capillary porosity, soil physical characteristics such as natural
water content change significantly. In the areas with shrubbery and secondary woodland (economic fruit
woods), the soil is relatively loose and the permeability is good, while in the coniferous forests or grassland
areas, the soil is viscous and heavy, and the permeability is relatively poor.

Key words karst peak-cluster depression, rocky desertification area, soil physical characteristics., temporal
and spatial variation, Guizhou Province
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