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Research Interests  
(1) Watershed water quality and quantity management 
(2) Algal bloom control and prediction   
(3) Best management practices (vegetative filter strips) control pollution transport 
(4) Spatio-temporal statistics of water resource and ecology 

 
1.1  Education      

Doctor of Philosophy, 2007 
Agricultural and Biological Engineering, University of Florida, Gainesville, Florida   
Dissertation: Vegetative Filter Strips to Control Surface Runoff Phosphorus Transport from Mining 

Sand Tailings in the Upper Peace River Basin of Central Florida  

Master of Science, 1999 
Agricultural Engineering, National Taiwan University, Taipei, Taiwan 
Thesis: Multivariate Statistics and Artificial Neural Network Analyzing Groundwater Quality in 

Yun-Lin Coastal Area, Taiwan 

Bachelor of Science, 1997 
Hydraulic Engineering, Feng-Chia University, Taichung, Taiwan 
Undergraduate Special Topics: Measurement and Study of Riverine 1-D Dispersion Coefficient  

1.2  Professional Experiences 
1. Associate Professor, 02/2023-present. Department of Forestry and Natural Resources, 

National Chiayi University.	
Researches: 

n NO1UVWXCYZ[\]^_`ab3cFRSdefghb'

n ijkdelmno1Upq1rBsfRSBT&tu'

n vwxmRSyz{1r|B}~3h�RSde����'



 

2. ��&�a������, 09/2013-01/2023, RS&���!�4%&����; ���
6����, 07/2019-06/2022, �!�&�1BBC�6� 

Researches:  
n Effect of multi-factors coupling mechanism on diatom growth and identification of key factors 

thresholds in Han River under the operation of the Middle Route of South-to-North Water 
Transfer Project.  

n Dynamics and anthropogenic impacts of karst flow systems in a mountainous area of Central 
China. 

n Air quality monitoring and nitrogen flux and sources in Hubei province, China.  
n Using probability-based spatial estimation to assess water quality in the Han River watershed. 
n Modeling nutrients variations and assessment of pollution levels in the Wuhan reach of the 

Han River. 
n Effects of hydrological conditions and riparian land uses on the water quality in the middle and 

low reaches of the Han River. 
n Study of coagulation and dewatering properties of Microcystis Aeruginosa for Microalgae-

Laden water treatment. 
n Chemical weathering and carbon sink in Xijiang basin, China. 
n Effects of shallow groundwater depth on vegetative filter strips retarding transport of nonpoint 

source pollution (nitrogen and phosphorus): experiments and VFSMOD-W modeling. 
3. Assistant Professor, 08/2009-07/2013. Department of Design for Sustainable Environment, 

MingDao University 
Researches:  

n Factors controlling changes in epilithic algal biomass in the mountain streams of subtropical 
Taiwan  

n Vegetative filter strips effectiveness in reducing sediment and nonpoint source pollution 
transport.  

n Sediment and nonpoint source pollution transport mechanism in vegetative filter strips.  
n Dynamic factor analysis of seasonal phytoplankton abundance in Shihmen Reservoir. 

4. Postdoctoral Fellow, 02/2009-07/2009. National Chung Hsing University 
Researches:  

n Velocity distribution in open channel flow with submerged flexible vegetation.  
n Ecosystem structure, functioning and greenhouse gas flux of constructed wetlands.  

5. Postdoctoral Fellow, 03/2008–01/2009. Department of Bioenvironmental System 
Engineering, National Taiwan University 

Researches:  
n Artificial neural networks predicting arsenic variations in the southwestern coastal area of 

Taiwan.  
n Dynamic factor analysis and artificial neural networks for estimating arsenic concentrations in 

groundwater of the arsenic pollution area  
6. Postdoctoral Research Associate, 12/2007–03/2008. Agricultural and Biological 

Engineering Department, University of Florida  
Project: Vegetative filter strips to control surface runoff phosphorus transport from mining 
sand tailings in Central Florida.  

7. Graduate Research Assistant, 8/2003–12/2007. Agricultural and Biological Engineering 
Department, University of Florida  
Projects: Vegetative Filter strips to control surface runoff phosphorus transport from mining 
sand tailings in the upper Peace River Basin of Central Florida. Funded by Bureau of Mine 
Reclamation, Florida, USA.  



 

Field Experiments and Monitoring 
n Constructed experimental runoff sites comprised of a CR10X datalogger, rain gauge, 

flumes, soil moisture probes, ISCO automatic water samplers, and wireless communication  
n Executed programs to conduct process-controlled experiments  
n Monitored field data 
Laboratory Experiments 
n Analyzed soil mineralogy and soil characteristics including: concentration of cations (using 

atomic absorption spectrometry), total phosphorus (P), water extractable P, dissolved P, 
Mehlich-1 extraction, pH, EC, organic carbon, P sorption isotherm, P fractionation, 
saturated hydraulic conductivity, water retention curve, and particle size distribution.  

Modeling 
n Modeled hydrology and sediment transport in vegetative filter strips using the numerical 

model VFSMOD-W 
n Developed a simplified Phosphorus transport in VFS using MATLAB  
n Investigated dissolution of phosphorus rock (apatite) using Visual MINTEQ  
n Optimized soil hydraulic parameters in vadose zone in different soil types using RETC 
n Modeled water and chemical movement in unsaturated soils using CHEMFLO 
n Simulated the variation of water quality at agricultural pastures in Florida using EAAMOD   
n Modeled groundwater contaminates transport using GMS  
n Simulated Wiegert’s predator-prey relationships using Vensim 

8. Research Assistant, 4/2001–7/2003. Bioenvironmental System Engineering Department, 
National Taiwan University, Taiwan 
Project: Preservation the benefit of paddy fields on the ecological environment and the 
improvement of irrigation water quality.  
n Applied GIS and FEMWATER to study groundwater recharge and water conversation in 

paddy fields  
n Investigated the variation of groundwater quality at infrastructure complexes and science 

parks 

1.3  Funding Experiences  
1. �!���!�+,�&��� ¡¢�%£¤1¥¦no§qB¨fkd©ª«tu
3���2018/09-2022/12�62¬®¯°�±²³ 

2. ¨´1µ¶�·¨´�&�¸¹56���¤1¥¦7º»no�´�{W¼½¾¿t
u56�2018/05-2020/06�5¬®¯°�±²³ 

3. �!�4%&�����&¨´EÀ�ÁÂa�2h�ÃÄ¿Å¦ÆÇÈtu�
2018/02-2020/12�190¬®¯°�ÉF³       

4. ÊËÌ��Í�ÎÏÐÑ¡Ò%¡¢���Ó<Ô%ÕÖ×ØÙC"ÚÛÜFÝuh�
�Î56�2017/06-2020/06, 200¬®¯°�ÉF³ 

5. �!�4%&(��)&�ÞK¡¢�ß1Ë¤�àFá´â�¥¦¤1ã�´�{W1
RSfno�2017/01-2018/12�29¬®¯°�±²³ 

6. �!�4%&(��)ä�1åÅ¦Fæ�BTçè&ÎÏÐ����´�{WéêÃ�
ë1F�{1ìíêîïðñ3cã�´1òBTfno�2016/01-2018/12�5¬®
¯°�±²³ 

7. �!�4¤óô¡¢�´�õöÒ÷�2 1:5¬1å�4¤ó�2015/01-2018/12�860¬
®¯°�ÉF³                    

8. ÊËÌ+,�&��øùúû���ß1Ë¤�àFá´â�¥¦ã�´�{W1òB
TRSfno�2015/01-2017/12�20¬®¯°�±²³ 



 

9. �üPý�þ�5Iÿ!Ñ¡���no�´�{W1ò¼½"¿¦#_¿ftu$
%�2013/09-2016/12�80¬®¯°�±²³ 

10. &'�!��&¶�·¡¢�$%±(no�)*ê�+,Bq-BCï_¿fd
©�2013/08-2014/07, 95¬�±²³ 

11. &'�!��&¶�·¡¢�d©NO+.1Uq-/¼#01b]^_¿�
2012/08-2013/07, 85¬�±²³ 

12. &'�!��&¶�·¡¢�23CF4÷.ØÙC5XB6Ã78tu9$%�
20010/08-2012/07, 150¬�±²³ 

13. &'�!��&¶�·¡¢�XB6Ã5:;23CF4÷.ØÙC9<=>ð�
2009/11-2010/07, 70¬�±²³ 

1.4 Publications in Peer-Reviewed Journals (*: Corresponding Author) 
1. ?@@,ABC,DE¯,FGH, 2022. xmI#JÈ{qNKã1RSÆíL#fno�
MNFRS¥¦�29�5�O196-203. 

2. Zhao, E.M., Kuo, Y.M.*, 2021. Using Short-Term Data to Quickly and Quantitatively Determine 
Formation Mechanisms of PM2.5 and Ozone. CLEAN-Soil, Air, Water. 2100184. (SCI) 

3. Zhao, E.M., Kuo, Y.M.*, Chen, N.W., 2021. Assessment of water quality under various 
environmental features using a site-specific weighting water quality index. Science of the Total 
Environment. 783, 146868. (SCI) 

4. Liu, W.W., Kuo, Y.M.*, Zhao, E., 2021. Influence of the south-to-north water transfer and the 
Yangtze River mitigation projects on the water quality of Han River, China. Environmental Earth 
Sciences. 80: 246.  (SCI) 

5. Li, R., Kuo, Y.M.*, 2021. Effects of shallow water table depth on vegetative filter strips retarding 
transport of nonpoint source pollution in controlled flume experiments. International Journal of 
Environmental Research. 15: 163–175. (SCI) 

6. Wang, F.F., Cheng, P., Chen, N.W., Kuo, Y.M., 2021. Tidal driven nutrient exchange between 
mangroves and estuary reveals a dynamic source-sink pattern. Chemosphere. 279: 128665. (SCI) 

7. Yang, J.R., Yu, X.Q., Chen, H.H., Kuo, Y.M., Yang, J., 2021. Structural and functional variations 
of phytoplankton communities in the face of multiple disturbances. Journal of Environmental 
Sciences. 100: 287–297. (SCI) 

8. Yang, B.H., Xia, R., Dou, M., Kuo, Y.M., Li, G.Q., Shen, L.S., 2020. Effects of hydrological 
alteration on fish population structure and habitat in river system: A case study in the mid-
downstream of the Hanjiang River in China. Global Ecology and Conservation. 23: e01090. (SCI; 
IF: 2.751; Ranking 16/59 (Q2) in Biodiversity conservation in 2018).  

9. Chen, S.C., Tfwala, S.S., Wang, C.R., Kuo, Y.M., Chao, Y.C., 2020. Incipient motion of large 
wood in river channels considering log density and orientation. Journal of Hydraulic Research. 
58(3): 489-502. (SCI; IF: 2.974; Ranking 19/91 (Q1) in Water Resources in 2018). 

10. Deng, Y., Jiang, Z.C., Kuo, Y.M., Zhou, X.D., 2019. Effects of canopy interception on epikarst 
water chemistry and its response to precipitation in Southwest China. Carbonates and Evaporites. 
34: 273–282. (SCI; IF: 1.415 in 2019) 

11. Kuo, Y.M.*, Liu, W.W., Zhao, E., Li, R., Muñoz-Carpena, R., 2019. Water quality variability 
in the middle and down streams of Han River under the influence of the Middle Route of South-
North Water Diversion Project, China. Journal of Hydrology. 569: 218-229. (SCI; IF: 4.405; 
Ranking 6/91 (Q1) in Water Resources in 2018), January 2019. 

12. Kuo, Y.M.*, Yang, J., Liu, W.W., Zhao, E.M., Li, R., Yao, L.Q., 2018. Using generalized 
additive models to investigate factors influencing cyanobacterial abundance through 
phycocyanin fluorescence in East Lake, China. Environmental Monitoring and Assessment. 190: 



 

599. (SCI; IF: 1.959; Ranking 142/251 (Q3) in Environmental Sciences in 2018), September 
2018.  

13. Li, R., Kuo, Y.M.*, Liu, W.W., Jang, C.S., Zhao, E.M., Yao, L.Q., 2018. Potential health risk 
assessment through ingestion and dermal contact arsenic-contaminated groundwater in Jianghan 
Plain, China. Environmental Geochemistry and Health. 40(4): 1585-1599. (SCI; IF: 3.251; 
Ranking 14/91 (Q1) in Water Resources in 2018) 

14. Chen, M.W., Mo, Q.G., Kuo, Y.M., Su, Y.P., Zhong, Y.P., 2018. Hydrochemical controls on 
reservoir nutrient and phytoplankton dynamics under storms. Science of the Total Environment. 
619-620: 301-310. (SCI; IF: 5.589; Ranking 27/251 (Q1) in Environmental Sciences in 2018), 
November 2017.  

15. FGH*, DE¯, 2018. ÈTd©NOPRSÛÜ�fQR. �!RSÛÜ. 34(1): 120-
126. 

16. FGH*�ST�U"N�2018. XB6ÃãVI�.ØÙWX3Y£f56FQRZ
[. MNFRS¥¦. 25(2): 15-22. 

17. \õ, FGH*, ]åå�2017. �5GWRY£f�´êò^�µR-£F14h/>ð. 
MNFRS¥¦. 24(2): 67-74. 

18. Kuo, Y.M., Zhao, E.M., Li, M.J. Yu, H., Qin, J., 2017. Ambient precursor gaseous pollutants 
and meteorological conditions controlling variations of particulate matter concentrations. 
CLEAN-Soil, Air, Water. 45(8): 1600655. (SCI; IF:1.512; Ranking 179/251 (Q3) in 
Environmental Sciences in 2018), June 2017.  

19. Liu, W.W., Zhao, E.M., Kuo, Y.M.*, Jang, C.S., 2017. Identifying the relationships between 
trophic states and their driving factors in the Shihmen Reservoir, Taiwan. Limnologica. 64: 38-
45. (SCI; IF: 2.051; Ranking 7/21 (Q2) in Limnology in 2018), May 2017. 

20. Kuo, Y.M., Yu, H.L., Kuan, W.H., Kuo, M.H., Lin, H.J.*, 2016. Factors controlling changes in 
epilithic algal biomass in the mountain streams of subtropical Taiwan. PLoS One. 11(11): 
e0166604. (SCI; IF: 2.776; Ranking 15/64 (Q1) in Multidisciplinary Sciences in 2017), 
November 2016. 

21. Kuo, Y.M.*, Wu, J.T., 2016. Phytoplankton dynamics of a subtropical reservoir controlled by 
the complex interplay among hydrological, abiotic, and biotic variables. Environmental 
Monitoring and Assessment. 188(12): 689. (SCI; IF:1.959; Ranking 142/251 (Q3) in 
Environmental Sciences in 2018), November 2016. 

22. Li, M., Xiong, Z., Liu, H., Kuo, Y.M., Tong, Z., 2016. Copper-induced alteration in sucrose 
partitioning and its relationship to the root growth of two Elsholtzia haichowensis Sun 
populations. International Journal of Phytoremediation. 18(10): 966-76. (SCI; IF: 2.237; Ranking 
127/251 (Q3) in Environmental Sciences in 2018), May 2016. 

23. Liu, Z., Zha, Y., Yang, W., Kuo, Y.M., Yang, Y., 2016, Large-scale modeling of unsaturated 
flow by stochastic perturbation approach. Vadose Zone Journal. 15(2): 1-20. (SCI; IF: 3.450; 
Ranking 7/35 (Q1) in Soil sciences in 2018), March 2016. 

24. Huang, J., Jin, M.G., Kuo, Y.M., Di, Z.J., Xian, Y., Yuan, J.J., 2016. Compartment model for 
estimating element content in a water–soil–cotton system. Agronomy Journal. 108:129-140. (SCI; 
IF: 2.897; Ranking 22/87 (Q2) in Agronomy in 2017), 01 January 2016. 

25. Yu, S., Du, W.Y., Sun, P.G., He, S.Y., Kuo, Y.M., Yuan, Y.Q., Huang, J., 2015. Study on the 
hydrochemistry character and carbon sink in the middle and upper reaches of the Xijiang River 
basin, China. Environmental Earth Sciences. 74(2): 997-1005. (SCI; IF: 1.569; Ranking 47/88 
(Q3) in Water Resources in 2016) 

26. Yu, S., Kuo, Y.M.*, Du, W., He, S.Y., Sun, P.A., Yuan, Q., Li, R., Li, Y., 2015. The 
hydrochemistry properties of precipitation in karst tourism city (Guilin), Southwest China. 
Environmental Earth Sciences. 74(2): 1061-1069. (SCI; IF: 1.765; Ranking 26/83 (Q2) in Water 
Resources in 2014) July/2015. 



 

27. Deng, Y., Kuo, Y.M.*, Jiang, Z.C., Qin, X.M., Jin, Z.J., 2015. Using stable isotopes to quantify 
water uptake by Cyclobalanopsis glauca in typical clusters of karst peaks in China. 
Environmental Earth Science. 74(2): 1039-1046. (SCI; IF: 1.765; Ranking 26/83 (Q2) in Water 
Resources in 2014). July/2015. 

28. Tsai, J.P., Chen, Y.W., Chang, L.C., Kuo, Y.M., Tu, Y.H., Pan, C.C., 2015. High recharge areas 
in the Choushui River Alluvial Fan (Taiwan) assessed from recharge potential analysis and 
average storage variation indexes. Entropy. 17(4): 1558-1580. (SCI; IF: 2.305; Ranking 22/78 
(Q2) in Physics, Multidisciplinary in 2017). Published: 24 March 2015 

29. Yu, H.L., Lin, Y.C., Kuo, Y.M., 2015. A time series analysis of multiple ambient pollutants to 
investigate the underlying air pollution dynamics and interactions. Chemosphere. 134: 571-580. 
(SCI; IF: 4.427; Ranking 35/242 (Q1) in Environmental Sciences in 2017), 2015/09 

30. Kuo, Y.M., Chiu, C.H., Yu, H.L., 2015. Influences of ambient air pollutants and meteorological 
conditions on ozone variation in Kaohsiung, Taiwan. Stochastic Environmental Research and 
Risk Assessment. 29:1037-1050. (SCI; IF: 2.671; Ranking 19/90 (Q1) in Water Resources in 
2017) 

31. Kuo, Y.M., Chu, H.J., Pan, T.Y., 2014. Temporal precipitation estimation from nearby radar 
reflectivity using dynamic factor analysis in the mountainous watershed - a case during Typhoon 
Morakot. Hydrological Processes. 28(3), 999-1008. (SCI; IF: 3.181; Ranking 13/90 (Q1) in Water 
Resources in 2017) 

32. Gaybullaev, B., Chen, S.C., Kuo, Y.M., 2013. Water volume and salinity forecasts of the small 
Aral Sea for the years 2025. �r1^_²&`, 44(3): 265-270. 

33. Kuo, Y.M., Jang, C.S., Yu, H.L., Chen, S.C., Chu, H.J., 2013. Identifying nearshore 
groundwater and river hydrochemical variables influencing water quality of Kaoping River 
Eestuary using dynamic factor analysis. Journal of Hydrology. 486: 39-47. (SCI; IF: 3.727; 
Ranking 7/90 (Q1) in Water Resources in 2017) 

34. Yu, H.L., Lin, Y.C., Sivakumar, B., Kuo, Y.M.*, 2013. A study of the temporal dynamics of 
ambient particulate matter using stochastic and chaotic techniques. Atmospheric Environment. 
69: 37-45. (SCI; IF:3.708; Ranking 55/242 (Q1) in Environmental Sciences in 2017). 

35. Jang, C.S., Chen, S.K., Kuo, Y.M., 2013. Applying indicator-based geostatistical approaches 
to determine potential zones of groundwater recharge based on borehole data. CATENA. 
101: 178-187. (SCI; IF: 3.256; Ranking 10/90 (Q1) in Water Resources in 2017) 

36. Chen, S.C., Kuo, Y.M.*, Yen, Y.C., 2012. Effects of submerged flexible vegetation and solid 
structure bars on channel bed scour. International Journal of Sediment Research. 27: 323-336. 
(SCI; IF: 1.659; Ranking 49/90 (Q3) in Water Resources in 2017) 

37. Gaybullaev, B., Chen, S.C., Kuo, Y.M., 2012. Large-scale desiccation of the Aral Sea due to 
over-exploitation after 1960. Journal of Mountain Science. 9(4): 538-546. (SCI; IF:1.000; 
Ranking 146/205 in Environmental Sciences in 2011) 

38. Chu, H.J., Lin, C.Y., Liau, C.J., Kuo, Y.M.*, 2012. Identify controlling factors of ground-level 
ozone levels over southwestern Taiwan using a decision Tree. Atmospheric Environment. 60: 
142-152. (SCI; IF: 3.465; Ranking 25/205 in Environmental Sciences in 2011) 

39. Chu, H.J., Yu, H.L., Kuo, Y.M.*, 2012. Identifying spatial mixture distributions of PM2.5 and 
PM10 in Taiwan during and after a dust storm. Atmospheric Environment. 54: 728-737. (SCI; 
IF: 3.465; Ranking 25/205 in Environmental Sciences in 2011) 

40. Jang, C.S., Chen, S.K., Kuo, Y.M., 2012. Establishing an irrigation management plan of 
sustainable groundwater based on spatial variability of water quality and quantity. Journal of 
Hydrology. 414: 201-210. (SCI; IF: 2.656; Ranking 5/118 in Civil Engineering in 2011) 

41. Kuo, Y.M., Wang S.W., Jang, C.S., Yeh, N.C., Yu, H.L., 2011. Identifying the factors 
influencing PM2.5 in southern Taiwan using dynamic factor analysis. Atmospheric 



 

Environment. 45: 7276-7285. (SCI; IF: 3.465; Ranking 25/205 in Environmental Sciences in 
2011) 

42. Kuo, Y.M., Chu, H.J., Pan, T.Y., Yu, H.L., 2011. Investigating common trends of annual 
maximum rainfalls during heavy rainfall events in southern Taiwan. Journal of Hydrology. 409: 
749-758. (SCI; IF: 2.656; Ranking 5/118 in Civil Engineering in 2011) 

43. Wang, S.W., Kuo, Y.M., Kao Y.H., Jang, C.S., Maji, S.K., Chang, F.J., Liu, C.W., 2011. 
Influence of hydrological and hydrogeochemical parameters on arsenic variation in shallow 
groundwater of southwestern Taiwan. Journal of Hydrology. 408: 286-295. (SCI; IF:2.656; 
Ranking 5/118 in Civil Engineering in 2011) 

44. Yu, H.L., Wang, C.H, Liu, M.C., Kuo, Y.M.*, 2011. Estimation of fine particulate matter in 
Taipei using landuse regression and bayesian maximum entropy methods. International Journal 
of Environmental Research and Public Health. 8: 2153-2169. (SCI; IF: 1.605; Ranking 103/205 
in Environmental Sciences in 2011) 

45. Chen, S.C., Kuo, Y.M.*, Li, Y.H., 2011. Flow characteristics within different configurations 
of submerged flexible vegetation. Journal of Hydrology. 398: 124-134. (SCI; IF:2.656; Ranking 
5/118 in Civil Engineering in 2011) 

46. Kuo, Y.M., Chang, F.J., 2010. Dynamic factor analysis for estimating groundwater arsenic 
trends. Journal of Environmental Quality. 39(1):176-84 (SCI; IF: 2.324; Ranking 61/205 in 
Environmental Sciences in 2011) 

47. Chang, F.J., Kao, L.S., Kuo, Y.M., Liu, C.W., 2010. Artificial neural networks for estimating 
regional arsenic concentrations in a blackfoot disease area in Taiwan. Journal of Hydrology. 
388: 65-76. (SCI; IF:2.656; Ranking 5/118 in Civil Engineering in 2011)  

48. Kuo, Y.M., Lin, H.J., 2010. Dynamic factor analysis of long-term growth trends of the intertidal 
seagrass Thalassia hemprichii in southern Taiwan. Estuarine, Coastal and Shelf Science. 86: 
225-236. (SCI; IF: 2.247; Ranking 20/97 in Marine & Freshwater Biology in 2011) 

49. Kuo, Y.M., Muñoz-Carpena, R., 2009. Simplified modeling of phosphorus removal by 
vegetative filter strips to control runoff pollution from phosphate mining areas. Journal of 
Hydrology. 378:343-354. (SCI; IF:2.656; Ranking 5/118 in Civil Engineering in 2011) 

50. Kuo, Y.M., Harris, W.G., Muñoz-Carpena, R., Rhue, D., Li, Y.C., 2009. Apatite control of 
hosphorus release to runoff from soils of phosphate mine reclamation areas. Water, Air, & Soil 
Pollution. 202: 189-198. (SCI)  

51. Muñoz-Carpena, R, Zajac, Z., Kuo, Y.M., 2007. Global sensitivity and uncertainty analyses of 
the water quality model VFSMOD-W. Transactions of the ASABE. 50(5): 1719-1732. (SCI). 
（IF= 0.889） 

52. Liu, C.W., Hung, H.C., Chen, S.K., Kuo, Y.M., 2004. Subsurface return flow and ground water 
recharge of terrace fields in northern Taiwan. Journal of American Water Resources 
Association. 40(3): 603-614. (SCI). （IF= 1.618） 

53. Kuo, Y.M., Liu, C.W., Lin, K.H., 2004. Evaluation of the ability of an artificial neural network 
model to assess the variation of groundwater quality in an area of blackfoot disease in Taiwan. 
Water Research. 38(1): 148-158. (SCI). （IF= 4.355）  

54. Liu, C.W., Lin, K.H., Kuo, Y.M.*, 2003. Application of factor analysis in the assessment of 
groundwater quality in a blackfoot disease area in Taiwan. the Science of the Total Environment. 
313: 77-89. (SCI) （IF= 2.905） 

1.5 Conferences  
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Transport in Vegetative Filter Strips: Flume and Field Experiments and VFSMOD Modeling, 
AGU meeting, San Francisco, USA, 12/9-14, 2019. 

5. Kuo, Y.M., Li, R., Impacts of Shallow Groundwater Table on Hydrology and Sediment 
Transport in Vegetative Filter Strips. The 2nd International Conference on Non-point Source 
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2019. 

6. Kuo, Y.M., Liu, W.W., Estimating the spatial variation of water quality in the middle and down 
streams of Han River using a modified indicator-ordinary kriging approach, EGU General 
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7. Zhao, E., Kuo, Y.M., Evaluating the spatio-temporal variability of water quality in a lager river 
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11. Kuo, Y.M., Li, R., Effects of vegetative filter strips of shallow groundwater on retarding 
transport of nonpoint source pollution. Asia Oceania Geosciences Society, Hawaii. 2018/06. 
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General Assembly, Vienna. 2017/04. 
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19. Liu, W.W., Kuo, Y.M., Influence of environmental factors at polluted tributaries on water 
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21. Kuo, Y.M., Liu, W.W., Influence of the South-to-North Water Transfer and the Yangtze River 
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28. Kuo, Y.M., Chu, H.J., Jang, C.S., Identifying nearshore groundwater and river hydrochemical 
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29. Kuo, Y.M., Chuang, Y.L., Kuan, W.H., Kuo, M.H., Chiu, M.C., Lin, H.J., Factors controlling 
dynamic changes in abundance of epilithic algae in mountain streams of subtropical Taiwan, 
EGU General Assembly, Vienna. 2014/4/27-5/2. 

30. Kuo, Y.M., Chu, H.J., Yu, H.L., Lin, H.J., Dynamic factor analysis of environmental systems: 
III. Applications in environmental management and decision. 29th European Meeting of 
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31. Kuo, Y.M., Chuang, Y.L., Chu, H.J., 2013. Identifying the factors affecting phytoplankton 
abundance dynamics in Shihmen Reservoir, Taiwan. EGU General Assembly, Vienna. 
2013/4/7-4/12. 

32. Kuo, Y.M., Tang, M.S., Jang, C.S., Chen, S.C., Chu, H.J., Identifying the dynamic relationship 
between environmental variables and water quality in the Kaoping River Estuary. MingDao 
University. 2012/5. 

33. Kuo, Y.M., Jang, C.S., Yu, H.L., Wang, S.W., NOx, VOCs, and meteorological conditions 
influencing ozone variation in Kaohsiung, Taiwan. American Geophysical Union, San Francisco. 
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34. Kuo, Y.M., Wang, S.W., Yu, H.L., Temporal common trends of ambient pollutants at four 
supersites in Kaohsiung City. EGU General Assembly, Vienna, 2011/4/3-8. 

35. Kuo, Y.M., Chen, S.C., Yen, H.C., Clear water local scour and flow field around various 
submerged flexible and solid structures. Annual International Meeting of ASABE, Pittsburgh, 
Pennsylvania, 2010/6/20-23. 

36. Yang, M.S., Chen, S.F., Kuo, Y.M., Wang, H.L., Investigation of feasibility of oyster shell 
applied to the pavement of landscape, Symposium on Landscape Gardening and Potted Bonsai 
Achievements Exhibition, MingDao University, 2010/6/20. 

37. Yang, M.S., Wang, H.L., Kuo, Y.M., Hsu, C.C., The planning and design of an ecological 
observatory in the Fang-Yuan intertidal zone, Taiwan. Symposium on Landscape Gardening and 
Potted Bonsai Achievements Exhibition, MingDao University, 2010/6/20.  

38. Kuo, Y.M., Lin, H.J., Dynamic factor analysis of long-term growth trends of the intertidal 
seagrass Thalassia hemprichii in southern Taiwan. Symposium on Animal Behavior, Ecology 
and Biological Education-The Biological Society of China 2010 Joint Annual Conference, 
2010/1/4. 

39. Kuo, Y.M., Muñoz-Carpena, R., Li, Y.C., Vegetative filter strips to control surface runoff 
phosphorus transport from mining sand tailings in the upper Peace River basin of Central Florida. 
Symposium on Soil and Water Conservation Technology, MingDao University, 2009/10/26. 



 

40. Kuo, Y.M., Chang, F.J., Liu, C.W., Dynamic factor analysis for estimating groundwater arsenic 
trends, Agricultural Engineering Conference, 2009/10/2. 

41. Kuo, Y.M., Muñoz-Carpena, R., Harris, W.G., Li, Y.C., Rhue, D., Vegetative filter strips to 
reduce surface runoff phosphorus transport from mining sand tailings in the upper Peace River 
basin of Central Florida. Sustainable Water Resources: Florida Challenges, Global Solutions 
Conference, Gainesville, Florida. 2008/2/27-28. 

42. Kuo, Y.M., Muñoz-Carpena, R., Ritter, A., Modeling phosphorus transport in vegetative filter 
strips in mining sand tailings. Annual International Meeting of ASABE, Minneapolis, Minnesota. 
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43. Kuo, Y.M., Muñoz-Carpena, R., Li, Y.C., Runoff water quality pollution and controlled by 
vegetative filter strips from phosphate mining areas. Florida Section ASABE 2007 Annual 
Conference and Trade Show, St. Pete Beach, Florida. 2007/5/30-6/2. 

44. Kuo, Y.M., Muñoz-Carpena, R., Li, Y.C., Campbell, K.L., Parsons, J.E., Using vegetative filter 
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1.6  Honors and Professional Certifications 
 Í 2015ûÊËÌøùúû��¡¢ 
 2012û#ÍgÎ%&!�·ÏÐÑÒ&�ÏÓ� 
 Í� 2011ûÊËÌ��&��a�Ô�� 
 ÑÒvåÏ�2010�ÕÖ×ØFäÙ5%·�gÎ%& 
ÚÛ(�ÜÝÞ�FGH�ßàá³âãäìÃBTÕÖõnåæKE 

 Honorable Mention Winners, ASABE paper award, 2008 
�ç!VI3BC¥¦&·våÏ� 
Paper Title: Muñoz-Carpena, R., Zajac, Z., Kuo, Y.M., 2007. Global Sensitivity and 
Uncertainty Analyses of the Water Quality Model VFSMOD-W. Transactions of ASABE, 
50(5): 1719-1732 

 Dean of Research Office Matching Assistantship for Doctoral Students, 2003 – 2007 
 Research Creative Award of the National Science Council, Taiwan, 1997  
�&'�!�·%ÑB56ÏèÏ� 
Research Title: Measurement and Study of Riverine 1-D Dispersion Coefficient 

 Professional Hydraulic Engineer, Taiwan, 1997 (1µ�é) 

1.7  Students Thesis (*:B�êvå�cëBìêvå) 
1. DE¯*�kdeno�´�{W1RS]^_¿31rBstu�2022 
2. ?@@�qNKÅ¦�ííîï¿3xmI#JÈÆðBCãcfno56�2022. 
3. ABC�qñVF2ò]fNKã23C-1ó�ôõRfno�2022 
4. ]öÊ��´{Wë�23Cí÷T]^_¿3ø,ù¹56�2021 
5. P���¥£ú«ûüê®¥æ�ãký�þÿf!"<#3t·56, 2020 
6. ]åå*��à¥¦´&{�´�{$14]^_`b56�2019 
7. ST*����{1ãXB6Ã¢:�.ôíØÙCfno3 VFSMOD-W Y£Y%5
6�2019 

8. &'*��´êò�ê¿&}¿3c(³<Q56�2019 
9. )**��ß°£+,-�./h�ÃX0-ë�./1f1«Å¦�2018 
10. 23��´��4½¾5Y%FØÙQ�>ð�2018 
11. 67�¼q1Ú�8�ð9qf:;!"F<1b56�2018 



 

12. Hader Antonio Reyes Rengifo, Removal efficiency of arsenic in vegetative filter strips of the 
controlled experimental system, 2018.  

13. \õ�1åyz3��Ã^�yzã�´�{W14fno56�2017 
14. =>�XB6ÃãVI�.ØÙ¢:<£f56?½�ë@ê23C3íBÀ�2017 
15. ÜA��5ÈTd©NOÆ®¥§¨©ªNO3Ü��=Êf14�2017 
16. ÜB��123C�Ct4ãífø,no56�2016 
17. Mariama Janneh, Risk assessment for water quality of Han River, China, 2016 
18. Nformbeu Humphry Tangie, Relationships between land uses and water quality in the Han River 

watershed analyzed by geographically weighted regression, 2015 

1.7  Patent 

XB6Ã¢:VI�.eÙY%DE��r®¯kÆ!!�FGH}ô�ÑµAOZL 2016 
2 1133088.5, IJAx 6154007A�2017û 

1.8  Professional Affiliations 

American Society of Agricultural and Biological Engineers 
American Geophysical Union 
European Geosciences Union 

1.9  International Conference Services 

Co-convener at HS09 section of AOGS conference, 2018 

1.10  Professional Review for Journals and Projects 

Journal of Zhejiang University-SCIENCE  
PLOS Neglected Tropical Diseases 
Environmental Monitoring and Assessment 
Stochastic Environmental Research and Risk Assessment 
Journal of Environmental Quality 
Journal of Hazardous, Toxic, and Radioactive Waste  
Journal of Contaminant Hydrology 
Journal of Geology and Mining Research  
African Journal of Agricultural Research 
Journal of Hydrology 
Journal of Soil and Water Conservation Technology (Chinese) 
Scientific Reports 
Science of the Total Environment 
Journal of Hydrology: Regional Studies 
Marine Pollution Bulletin 
Journal of Soils and Sediments 
Scientific Reports 
Earth System Science Data 
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A. Õd_íã012òA£Tno956 
e}3fghAi±(jkn�òAïf_.3lÇm1noöd�=p5òAqr

st^_o=fòAï�ã5m1�ðH1Uuè3noWXCÒ(fv$³Å!w¨P

P¾*êòx0 30ûfòA-y�z{2NP|�}fòAeSab�|�}< 400 
m��QR^ìDE�s½ûa% 1~]òAïN��ðP3|�}m�òAfa% 24~
]òAï��[#o½QR5�ðÕd_í{¨]ìhAòAï3Z&m13no�³
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• �����B¨�£'
• P¾*ù�¿eÙÇd'
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• 1òBTRSFq-/¼#gh56'
• ÁÂa�2BTRS/D56'
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• Õd_íã012òA£Tfno 
• XB6ÃÝu4÷.eÙ78tu56 
• QR VFSMODY�åæXB6ÃabKE 
• X���ãêu3 {23£Tno 
• ¡ê¢£Ètu 

• ̂ �RSµRã2ò14fno'
• �·DE�ð1-.3¤¥R1¶·'
• �{1eÙF¦§}~>ð'

• nËFP¾�2 PM2.5F¨"Çd 

• %©ÊËÌ��< PM2.5F¨"Çd 
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(a) 

(b) 

(c) 

a2. fghA9ûa%òAïfkm_¿��NO3¨]ìòAï9�ð³(a)P¾*ê
òP|�}fòAÖÜª; (b)3(c)N�BP3|�}òAï5ÖÜrìfkm_¿�
�³ 

Å!FNÕd_íã012òA£Tno956Qghf56Ç#ö{O 

• Kuo, Y.M., Chu, H.J., Pan, T.Y., 2014. Temporal precipitation estimation from nearby radar reflectivity 
using dynamic factor analysis in the mountainous watershed - a case during Typhoon Morakot, 
Hydrological Processes. 28(3), 999-1008. (SCI; IF: 3.181; Ranking 13/90 (Q1) in Water Resources) 

• Kuo, Y.M., Chu, H.J., Pan, T.Y., Yu, H.L., 2011. Investigating common trends of annual maximum 
rainfalls during heavy rainfall events in southern Taiwan. Journal of Hydrology. 409: 749-758. (SCI; IF: 
2.656; Ranking 5/118 in Civil Engineering in 2011) 

 

B. ���¶KºXB6ÃÝu4÷.eÙ78tu56  
�1�·�êrìÞEXB6Ã5¸¹º�í»¼»è½�  

¾¿®�êvåÀ¢BÁVegetative Filter Strips to Control Surface Runoff Phosphorus 
Transport from Mining Sand Tailings in the Upper Peace River Basin of Central FloridaÂ�56
2ò¡5ç!¸¹º���í»¸Ãè½��Ä5èö2ÅÆPPÇïíÖ+�òA�H

Bf�ë4÷.eÙÅÆPã1-.BT/DéPÈo³d���56¢fP5>ðí»



 

É^ÊË2dxmòAI#�HBf4÷.eÙíL#�TÌ$%xmXB6Ã(vegetative 
filter strips, VFS)fKEyz5Ýu4÷.íeÙ78f<G³ 

XB6ÃÍ¼ÎèBÝu4÷.eÙfab¶·èI�«0KEP�êH1U3Ê�

ÏL9�Ð�XB6Ã�÷Çf_ÆÃ�C:;�ë@êHÑÒ {Hø,eÙC3Mw

�Ð3��Qk¡È=��oÓÔÕ-ÆÖBÈC×�HØÙ$Út·ÛÕÖç¿³�ë

@êB4÷.eÙC�23CHVÜHÝÞ3½¾5�f78ßà³���XB6Ãfa

b(Ð#H¨#3á#HXBfâ-H^ã-£)3�{1¡¥#QRSyz�no6Ãd
ueÙC789<G³XB6Ã78��a 3�äåæCçiþ®F569mèéê«è
Þ"ëÇ�þ56�d�/¼�þ®��78H^ãC·F14NOfÑI¬¾³�56

[#�ì¸¹º��RS_Æ�.9íw�5»PÍî¨!ïÓ³�êrì956Í|

ë®ðåñ5 SCI!frò�c�C�ðÍç!V¥&·�ASABE�Honorable Mention 
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�2�PgÎ%&3�!%©�ÔrìZ&fXB6Ã78 
PgÎ%&�Ôrì�Íó]!�·¨!-Ó�5ýbfôõ��Z&öP�Ð(30%

fÐ#)fXB6Ãã523C78fdu<£�a 4�³P�!�4%&�÷&ghf5
6�\�56feÙCø3æVÜH%ùúÞ3ô³2015û5ýbÞE 200 cm¨×100 cm
á×50 cmPÌo¤|Ð#fXB6ÃY%DE�a 5���+&KEfY%DE�Í¾¿
QR£56Ñµ³5�Y%DE�âXxmû#fX��$%xmZêï3ôíL#Hò

AI#H�{1¥#HXBû#3Ð#ãXB6Ã5du4÷.ôíeÙ78f<G�a



 

6�³[#|�XB6Ãã23C78fdu<#F�{1¥#HòAI#3Ð#ÆPöP
fghb³Ð#·xm¦#fnoXB6Ãã@êfÑ:<£³ 

2018ûq5ÊËÌ´�õöÞEXB6Ã78��a 7��ü5´�õöý�H�
êH¤¥þÎHÊ�²ÿf^�µR[\�VI4÷.ØÙ!"¬�ë178#ØÙcë

1Ú³d�5´�õö fÊ�Û�ê�KEXB6ÃCc$(b³±ÅÖ�ÞEXB6
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(3) QR VFSMODY�abKEXB6Ã 
VFSMOD-W Y�./��ë@ê´È01�H8278Y�Hí578Y�3

Green-Ampt34�¦³VFSMODY£Bif�ê5r�Ô�Munoz-CarpenaÔ��¸|o
R_Y%23CH�ë@ê3VÜ5XB6Ã78fY£ (a 9)³US EPA5 2005û�6
�Y£oR_è0124÷.eÙÝuåæ³ 

·�êrì3r��êBvå]�QR{Zf>ð7\_$%�8Y�9)Úf9:

#FxvwNO��7\[«�â-£;N2ò9:#NO�Morris�sÆ½�<B�¶
f=> FAST�s�ÆxvwbNO�Î³Morris�sfNò9:#NO[#|�,ó��
�{1¡ÆP],c¥#(GTD)noÝuXB6Ã<£fÒ(def?ÇY�³^@DEX
B6ÃJ8f���{1¡¥#ö�(< 0.5 m),A GTDÆ^ãBÆ�1£(VKS)fgCèR
_D4«Ò(,"�9�,BÆ^ãÇ1£(OS)36Eá#(FWIDTH)ãàê8ù[#�C�
wno³ã23Cf8ù[#�N,GTDÆ VKSkmÝu¬ VFS�23Cf23,cFno
23C8ùïfÒ(deGFi23CHIIà(dp)HFWIDTHHOSÆ6ÃºJKL�e
(VN)³�5 VFSMOD-WY£fMNë�,¶·�oR�Y£KEXB6Ã,uwxmXB6
Ãfab¶·èI�'(ö�Sxmf�{1¡¥#KExmfXB6Ã¨#3X0û#
Q),½Ýuêòôí�.eÙCf78,ò|�.eÙã�´14fno³a 10BQR
VFSMOD-WY�$%Y£Ée9)Ú9:#FxvwNOOPa³ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

a9. VFSMODY£oR5Y%4÷.eÙCPXB6Ãf78tu��BVÜ5XB6Ã
78fQVa³(�aRSæChemosphere 139O410-421, Munoz-Carpena et al., 2015�³ 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a10. Å!wQRVFSMODY�Z&Ée9:#NO3Y£8ù�fxvwNO�R½K
EabfXB6Ã¶·èI³ QR5VFSMOD-WY��^_oTãxmY��$%Ée
9)Ú9:#FxvwNO³ z{QRSimLab V2.2�Saltelli et al., 2004��S��J8�
ïD983Éeft£NUVe�step 1��½HBVFSMOD- WY�÷&]�W983É
e?«�step 2�³SimLab TØÙ�Morris Û=>FAST�s98X³Y?83Ée�Dg
ãQ�?VFSMOD- W8ù[#ZÆ[P\]^�step 3�³SimLab_RZ[83Æ8ù\
]_EñMorris Û =>FAST�sf`9#r~�step 4�³a_R=>FAST�s]Z8X
ÄMorris�s�DöÒ(fÉe_÷&VFSMOD- W�step 5�³a»�5=>FAST�s9
Y%[#�_Þ\8ùt£NUÆï¿xvwb�step 6�³ 

Å!FNQRXB6ÃBT¥sZ&012¨½FåæQghf56Ç#ö{O 

• Li, R., Kuo, Y.M.*, 2021. Effects of shallow water table depth on vegetative filter strips retarding 
transport of nonpoint source pollution in controlled flume experiments. International Journal of 
Environmental Research. 15: 163–175. 

• !"#$%&'()*+,-./01234567 VFSMOD-W898:;<#=>?@#A
B&CDEFGHI#2019. 

• Li, R., Kuo, Y.M.*, Liu, W.W., Muñoz-Carpena, R., 2019 Effects of Shallow Groundwater Depth on 
Vegetative Filter Strips Retarding Transport of Nonpoint Source Pollution in Controlled Flume 
Experiments. Journal of environment quality, under view.  

• JKL*#!"#MNO#2018. *+,-)PQ0123RS7894;<TUVWX. YOT
Z[\]. 25(2): 15-22.   

• ^_#*+,-)PQ0123./`a4;<bc&defghi7jkl#m>?@#A
B&CDEFGHI#2017.   

• Kuo, Y.M., Muñoz-Carpena, R., 2009. Simplified modeling of phosphorus removal by vegetative filter 
strips to control runoff pollution from phosphate mining areas. Journal of Hydrology. 378:343-354. (SCI; 
IF:2.656).  



 

• Kuo, Y.M., Harris, W.G., Muñoz-Carpena, R., Rhue, D., Li, Y.C., 2009. Apatite control of phosphorus 
release to runoff from soils of phosphate mine reclamation areas. Water, Air, & Soil Pollution. 202: 189-
198. (SCI)  

• Muñoz-Carpena, R, Zajac, Z., Kuo, Y.M., 2007. Global sensitivity and uncertainty analyses of the water 
quality model VFSMOD-W. Transactions of the ASABE. 50(5): 1719-1732. (SCI; IF= 0.889I 

C. X���ãêu3 {23£Tnotu3¡ê¢£Ètu56  
½{56iF�b%&c�YÔ�«è{ëÇ�w56KExm��fX�£T�5

X�deêu{�$%1êê¨XCìfg»fê�ÆhÈ_¿i÷�a 11�³56|�
XCP�ê�ÛP�jf/D^ã51ê¯klÆmêf_¿+Ò(èR�o½lxmf

×�RS�Ù½l1òBT×�323C78Én�þ56Í|ë5 Journal of Hydrology
�Chen et al., 2011�³ 
o�56BPp1yz{�$%xmX���3û#9qrC�ã5ê�NUÆôs

t323£T9no³78[#�jã5ub[\X0#v�a%hêÈ=|BPwx�

�,y�cÈ=T"¬UEû#fz{#z{³ubX|Zo\hêÈ=}{Wïî�:

*x�fôs=ï�z{�x�~wb³d��ub[\X0o½0R_KE_Æ��Æ

�3x��_cÇBBT¥s9��KE³ 
����Z&¡ê¢£Ètu56��5�Äþ@J8Y%��¡ê¢Pw�þÎ9

q�£Èi÷�T$%xm¡ê¢¨#HüàHF1ê��3x�Iàã¡ê¢q�+È

1êyz9no�a 12�³J8[#DF�¡ê¢+ÈF��±(�¡ê¢F1ê9�
�H¡ê¢û#HüàHþÎÐ#3x���#Qd©Ch³þ56ÄJ8[#��ù¡

ê¢q�+ÈådFLM�à³ 

gh|ëvåö{O 
• Chen, S.C., Tfwala, S.S., Wang, C.R., Kuo, Y.M., Chao, Y.C., 2020. Incipient motion of large wood in 

river channels considering log density and orientation. Journal of Hydraulic Research. 58(3): 489-502.  
(SCI; IF= 2.974) 

• Chen, S.C., Kuo, Y.M.*, Yen, Y.C., 2012. Effects of submerged flexible vegetation and solid structure 
bars on channel bed scour. International Journal of Sediment Research. 27: 323-336. (SCI; IF= 1.659) 

• Chen, S.C., Kuo, Y.M.*, Li, Y.H., 2011. Flow characteristics within different configurations of submerged 
flexible vegetation. Journal of Hydrology. 398: 124-134. (SCI; IF= 2.656) 

 
 
 
 
 
 
 
 
 
 
 

a 11. 1êê¨X�de{fê�ÆhÈ_¿i÷³ 
 



 

 

a12. þ@J8Y%��¡ê¢Pw�þÎ9q�£È56³ 
 
 
/"01)*23456789: 

A. �����B¨�£56  
��,B�x�iÕ��-f�½���³iÇÕf±(��2�ØÙq�BHlÆ

��f×�RS³��fBHl�P���f�«èR%ïø-%ÕF1Ú�y"¿(�

ù¹"Õ�x��w�4«oÖf(ï�¤12òÕd��Ø��1Fx^/"ï��¿

��14³��³Ò(fÈ=i���P���òØÙßkh�fBT�ÿ³����²

ÿf�{�/Di��Æ fab[\C�c¡ûf«¢�o½:;0£äê�ÑÒ�1

�ñVHI�Ø�±�#�m]¤1���òf�êêï�_Æ��¤5ü¥h}ä¦

õ��iabf�,¾q³ 
2008ûw¨F)§Ó¨éP�����©56�56[#|�����$%noª«

¬äìÃ®_��B¨��9d¬�Kuo and Lin, 2010��|��1¯#Hä¡<H5
#H°�àI#323C±#F®B²È�¬no®_��B¨�a 13�³56Ç#|ë
P Kuo, Y.M., Lin, H.J., 2010. Dynamic factor analysis of long-term growth trends of the 
intertidal seagrass Thalassia hemprichii in southern Taiwan. Estuarine, Coastal and Shelf Science. 
86: 225-236. (SCI; IF: 2.247) 



 

 

 
 

 

 
a 13. ³ aB®¯��ÛÜ÷³´ aB7fÃµ¤5¶¢³³{aÈTd©NO[#
�j���B¨�1¯#Hä¡<35#fno³´{aBDEY£Tã�¯ÛÜ��

f��B¨BCï�ð[#³ 

B. P¾*ù�¿eÙ56  
P¾*¿ä=·*3P¾*¥-%ïfùêï�P¾*¥-_+c¼%0129VI

4÷.eÙ@ê�^¨�·fB²e13¥I×2fe1³=·*f14±(¸¹I�

VIÆB²Ø1eÙ³P¾*¿f�·aqiÄP¾*HP¾©º3�x�»?«#Ç³

�x�»BØÙ½¾CÆ23Cæ1� 9¶Î³d����fP¾*ù�¿�43RS

/D��x�»HPL#4÷.eÙ9@êï3�x�{1�¹ï��_DP¾*{W3

�¿f14¼½Ýu³ 
þ56NO 2003-2011ûìfRS14-y�QRÈTd©NO�dynamic factor 

analysis, DFA�Æa~/a%+ghd©NO�min/max autocorrelation factor analysis, 
MAFA��s�$%noP¾*ù�¿�ò±(14r~_¿fd©³MAFAf[#�j
«�¬ ao½BP¾*�¿fÒ(14r~�a 14�³# DFA[#�j�ê�f/K"H
)ñV�ÚCH/KåtôH¿&W"ï3BCW"ï�¾C�{14êùf¿ôL#À

�¬fno«�¬ af_¿³�x�{1ùêi���Á�½¾Cf�¯Ò(_.³ÂK
Z[RS_eÆ«�¬ aL#ìfh��\Cµ5ãP¾*ù�¿�òfeÙWXØùC
<f¶·ÃÄ³gh56Ç#|ë5OKuo, Y.M., Jang, C.S., Yu, H.L., Chen, S.C., Chu, H.J., 
2013. Identifying nearshore groundwater and river hydrochemical variables influencing water 
quality of Kaoping River Eestuary using dynamic factor analysis. Journal of Hydrology. 486: 39-
47. (SCI; IF: 3.727) 



 

 

 

 

 
 

a 14. ³ aB E1, E2, 3 E3B®¯�¿14Ãµ÷³´ aBP¾*ù�¿�÷aq³
³{aBMAFAfghbNO[#��j«�¬ aFMAFA��_¿Å�´{a��P#
gh³ 

C. Ä�)-�¿/Dôï¿F��8ùf±ÝÅ¦  
�56BÉFÂ.%&RS�&/c=ÆÔ�f56�c56BÜÇâf56Ç#³

Ä�)èBÒ(fæ�/DoØÙkâBT/D�ÿÈ=�./Ä�)-�¿2ò½¾5f
LÔÆ(fÈÉF[Æ(p()³Ä�)23CoP2òÆN�ÊLbèB1ÔÛ%ÕÔf
ô.Ûô³³,#ÝuÄ�)FËy�¿9ì½¾5²Ìf±(tu(öÄ�)23C�f
ôLÔÆêù)Åxp�³þ56½Ä�)-Í´�¿/DB56Cz�îÅxm01f%
�ÖÜHäµrw÷ÖÜH23CÎ�ÖÜ,T[«m¡¬HðBCQk&�²Ïf56�
s³[#�j(1)Ä�)23CiËy�¿¿ôf.H,ôf³,Ì.³ÐôÝ5ä<; (2)
Ä�)-�¿/Dxm£TôHíf²ÌîïÆP<`3g�f01_¿�e1�¹ãÄ�
)-�¿/DôHíf��8ùC�¬no; (3)Ä�)23C¼ÇCt4�ÌB¾öRSC
öIf¿¿�{ `¿¾öo�ÑÒÓ1�¿ôfÔ3�öIf�,¿�ÑÒÓ1�,ô

f!"³23C�ôfï¿(xëN�,¿)H(ôª«ï¿(»¿HÕø)Å¦Ö"×9ÕÚ
(CO2HCH4Æ N2O)HB�a 15�³56[#Í|ëPWang, F.F., Cheng, P., Chen, N.W., 
Kuo, Y.M., 2021. Tidal driven nutrient exchange between mangroves and estuary reveals a 
dynamic source-sink pattern. Chemosphere. 279: 128665. 
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a 15. ³ aÍ´¿Ä�)!��+,_Æ2Ãµª¡NØa�´ aBäÙ�]ìÚ�
ª¡1¥Æ½¾5fäµr_¿�{aB1ÈlÆB�¿¦ÚÝu{Ä�)-äÙó�½¾
5LÔH��²ÌÆ×9ÕÚfù¹QVa³ 
 

D. 1òBTRSFq-/¼#h�gh56�ÀO  
1. �)V�1òRSã¹��*+,Bq-BCï_¿fno 
Å!wF�b%&)§Ó¨é56�)V�¹��*+,Bq-f/¼#notu�a

16�³+,Bq-i�ê×�fq�BH�9��cBCïo=·Ó_�êBT/D��
C©f=ïêÈ³þ56_R generalized additive model�GAM�NO 2006-2011ûì¹�
�* 5¯xm×�RSyzã+,q-BCïfno³GAMfab[#ëgVI2H1
×H¯#Hê�H/K"(DO)HpHÆÛTô(NH4+-N)iKù�ê�+,Bq-q-BCï
f01b_¿f±(d¬³�#HDOHNH4+-NHpHH¯#Æ1×fõÜ�àf_¿÷N
�ÝB 0.40 m/sH8.0 mg/LH0.01 mg/LH8.5H0.60 NTUÆ 15˚C³ó Þ�Øìf_e%5
gãQf_¿÷]�+,Bq-BCï" pHÆ1×f�P#z{�#"1Úfê�H
DOH¯#Æ NH4+-Nf�P#ò|³Z[_¿÷o½èB¶·+,q-B¨fÞ��Z#
noßàáâãfB¨³ÂKRS_eF+,Bq-q-BCï9ìfh��oBX²�

êBT/DfÈ=ØÙC<f�s³ 

2. ß1Ë¤�à¥¦F±êRSã�´�{W14_¿fno 
�´�{Wi1å_¿H®¿NUÆ¥¦¡¢nof���ê/D³�!fß1Ë

¤�à¥¦¤1¥¦�MSNW�Yû\ 950ä"�åf1ä�´8æìrË³MSNW¥¦
f´½o=·Ó_êïTZ�Ono�´f14³þ56_Ra~/a%+ghd©NO
�MAFA�ÆÈTd©NO�DFA�$%�´êò14]^_¿ab�56ã²½�¯e
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ÙöçÒf±ê�èé�3�Ë��3á´â�¥¦³3�´��vw�ëZ®¯2ò1

4_¿f±(14r~3�y±ê3á´â�¥¦ã�´êêfno���Kuo et al., 
2019�³MAFA [#ëg«�¬ a�o½Bq-eï�H¿&W"ï�COD�H)ô�TN�
Æ)í�TP�oèB�ëèé�-�´²³�3�Ë�-�´²³�±(f14eÙr~�
DFA [#|�±(eÙ_.5Ó<B²e13VI4÷.eÙ³# TNH,ì5HCOD Æ
íì5�w$B½¾5÷T�oèB�ëá´â�¥¦-�´²³��4÷.eÙ2�f±
(14r~�CteÙí_Ctô�åtôï¿�TZ�Oo=á|�´{Wq-B¨³

���êï_¿��¬no½¾5HCteÙ3q-L#³oîÅz%�¯1µ¥¦á3

�´fêï\�´�{Wfêï¤Ýæ Q > 700 m3/s½ÓÔ14³�[#oN�ÂK�´�
{W1RS]^_`ab�½ØùoÝuêïZ&14eÙÝu3eÙC�¹f�Ú¸º³ 

3. RS31åyzã+.1UfVWq-_¿fno 
þ56îPvwno 2006ûæ 2010ûì+.1UVWq-/#]^_¿fh�RSF

14d¬�TlÓ½�uw14¶·ÃÄ³ÈTd©NO(Dynamic factor analysis�DFA)i
�âòX�Î�oR5G�Kù_e(;RS_e)F±(VWq-â-f/#(BCï)9ì
fgCèR³abDFAY£P¤¯ÛÜ÷�¬ïÞ�±(VWq-Y(./ðqH§qÆ�
q)f/#ÈT_¿³1×Hñ�£H1¡Æ½¾5()íHNO3-N Æ NH3-N)�ò%fVW
ÈCÆVWÈCino ÞVWq-ÈT_¿fh�d¬³+.1U3cÏL�êf�ó

÷t�Ñ1åyzF4BCÆBC_e9ì��fgCèR�ä#lÇåsRô[_e_

�ðVWq-f/#³oWnïÏL�êfcë1å314Ée�Ìõo=PP1U´½

ÆhAg»fö�b÷&ÛÜEÀ�Z\CÓ5uwTãaw�÷fWÃÄ�½ÝuV

Wq-f/#³ 

4. RS14yzã��<=Êpq_¿fRS 
ä1970ûì1985û�!��f=Êipq1rE÷|Bf�1£Ê�³56rì�ø

ù(½¾tTreÀ>50�ëg=Ê�5Ñ¾¿tT³þ56îÅú�sÜwqúûéL
#�ü�>ðpqf/#³abf¼$g{Y£(GAM)fõÜ�àëg¥#(SD)H)í
(TP)H/K"(DO)Hñ�£(EC)H¿&W"ï(COD)H)ôF)íý�(TN:TP)ino=Ê
pqqúûéL#f±(RSd©(a17)³GAMõÜ�ào½R_ï¿þUa��Q_ï
ÆKù_ï9ìfh�³óSDB20-80 cmHECB>270 mg/L]�qúûéL#FSDÆEC�
�¬ÿgh³qúûéL#"TPHDOÆCODL#fz{#z{³óTPL#B>0.10 mg/L
]�qúûéL#"TPL#!"z{�óDOL#B>8.20 mg/L]�qúûéL#�y5�
¯«e�³Ý85%fqúûéL#FTN:TP<26�ÿgh³Y �Þ�Ct¿«CÆ)íi
uÝ=ÊpqéPB¨fh�d¬³Z[ Þ_ïfõÜ�à �Dìf��oèB�¯

_ÜpqB¨f~µ³ 

5. G�+.1U½¾tT3cFÇÈd©9ìfh� 
Ñ¾¿Í¨ÇByû_1-.¶·f�¯Ò(#À�1U½¾tT"RSÆ14_e

f_¿#_¿³þ56f¢~i´RÈTd©NO(DFA)Y£$%$[14Ée�¬�n
o½¾tTre(TSI, ;)í�«�¬ aL#Æ±g#)f_¿³�5 2001û«�ì 2009û
%�f TSId©feS�µRN-LM�(Classification and regression tree, CART)_vw+
.1Uf½¾tT³[#ëg�aÑ DFAY£.Ç��¯kmf��(o=iòAI#Û
àêï)Æ 7¯Kù_e�¯#(TB)HpH�Æ/"no)íL#�#ÛôHCtôÆ,T
ôZ·Ýu«�¬ aL#f_¿³CARTY£&_R�¯±(ÇÈd¬()í�TP�Æ«�



 

¬ a (Chl-a))'o½(w½¾tT³CART[#ëgö# TP>31.65 μg/LÛ Chl-a>5.95 μg/L
#)íL#<31.65 μg/L�+.1Uo=·|BÑ¾¿³hAlÇf4÷.eÙ@êo=i
no1U½¾tTfÒ(d¬³���ÃÞ"X0Å6Ão==pC<�:*4÷.e

Ù³DFAÆ CARTY£f[«o½�Nfëg½¾tTHTSId¬Æ14_e®�9ìf
h��B¶·+.1U14ØÙÝuÃÄ³ 

6. �5o¤|}Òfr~s>ðBTRStu 
%£�ê��ê¨#ö)æe*1º�êò2òaq^ì<`bg��nïêò2ò

aqf14>+�sã5êò1eÙWÝH1-.«·µR31òBT_Æ�NÒ(³1

4re�Water Quality Index� WQI�>+s«R_nïkâeÙr~ã14fY«no�
«RfWQI�s«�5�,ªwf14r~3no}Ò�>+m��êxm-�.æxm
�êf14tu³ Ä5ªwr~3}Òås/�xm2òöçÒeÙr~fno¦#�d
�W(Þ"îÅ7f14ÃµeS�0Ö12xm2òÉF14>+feÙr~3c}Ò

fWQI>+�s³þ56ÃRa%a~+ghdeNOs�Min/Max Autocorrelation 
Factor Analysis� MAFA��8SnoÊËÌ�´�{W|Ú14fh�r~�Øùo_}
Ò14re�MAFAWQI�>+Ú/56�a 18�³MAFAWQIfÒ÷iwï3eÙr~
ã3ÛÜ-�|Ú14fjk¦#�8SnoaB�¬fa4eÙr~ÉFÛÜ-�|Ú

14>+�T12gQfno}Ò_�ëxm÷¡f5aRSaq�ä#G�%£�ê�

WÑ{X·f2ò3eÙr~³MAFAWQIoBuw1-.Y«µR'Ã3Þ"6R5c
ëêò14re�sØÙÉn³þ56Ç#Í|ë5 Science of the Total Environment (Zhao 
et al., 2021) 
 Þ567SDxÿfÇ#�ã5^�RSFBTRS�&98Ã Øù9:fÞ�³

ghvåö{O 
• Zhao, E.M., Kuo, Y.M.*, Chen, N.W., 2021. Assessment of water quality under various environmental 

features using a site-specific weighting water quality index. Science of the Total Environment. 783, 
146868  

• Yang, B.H., Xia, R., Dou, M., Kuo, Y.M., Li, G.Q., Shen, L.S., 2020. Effects of hydrological alteration 
on fish population structure and habitat in river system: A case study in the mid-downstream of the 
Hanjiang River in China. Global Ecology and Conservation. 23, e01090. 

• Kuo, Y.M.*, Liu, W.W., Zhao, E., Li, R., Muñoz-Carpena, R., 2019. Water quality variability in the middle 
and down streams of Han River under the influence of the Middle Route of South-North Water Diversion 
Project, China. Journal of Hydrology. 569: 218-229. (SCI; IF: 3.727) 

• Kuo, Y.M.*, Yang, Y., Liu, W.W., Zhao, E.M., Li, R., Yao, L.Q., 2018. Using generalized additive models 
to investigate factors influencing cyanobacterial abundance through phycocyanin fluorescence in East 
Lake, China. Environmental Monitoring and Assessment. 190: 599. (SCI; IF: 1.959) 

• Liu, W.W., Zhao, E.M., Kuo, Y.M.*, Jang, C.S., 2017. Identifying the relationships between trophic states 
and their driving factors in the Shihmen Reservoir, Taiwan. Limnologica. 64: 38-45. (SCI; IF:1.8147) 

• Kuo, Y.M., Yu, H.L., Kuan, Y.W., Kuo, M.H., Lin, H.J.*, 2016. Factors controlling changes in epilithic 
algal biomass in the mountain streams of subtropical Taiwan. PLoS One. 11(11): e0166604. (SCI; IF: 
3.057) 

• Kuo, Y.M.*, Wu, J.T., 2016. Phytoplankton dynamics of a subtropical reservoir controlled by the complex 
interplay among hydrological, abiotic, and biotic variables. Environmental Monitoring and Assessment. 
188(12): 689. (SCI; IF:1.804) 

• JKL*, nop, 2018. qrstuvwZ[xyA4UV. ABZ[xy. 34(1): 120-126. 
 
 

 
 
 



 

 

 

a16. �)V�¹��*+,Bq-f/¼#NH4-NH/"Hê�H¯#H1×fno³
q-/¼#F1×P�;14.5 #Cb�ÿgh��FNH4-NL#%50.008 mg/L�ÿgh³
ê�<%q-f/¼#<~�56[#oÙ^_×�½lFBT>ðÉn³ 
 
 
 

 

 
 

 
a17. ÊËÌ��<=Êp�q�qpûé¬�L#¿&W"ïH)íHôíý�H±g
#fno³p�qF¿&W"ïH)í3ôíý�~526�Jgh³óôíý�%526]
q-L#Z=:��KZ[14r~f��oÝup�qfB¨³ 
 
  



 

 
a18. �´�{WêòxmÃµ÷¡ÉF14>+feÙr~3cno}Ò³c�í�./
)í3íì5�3ô�./)ô3¿ô�eÙr~}Ò�Cg�^ì»-aq³í5VI

2÷¡�./SYHXTHMT÷¡��C|¯êòaPfno}Ò�#èé��´²³2ò
�./FCHTB3XJ÷¡�3á´â�¥¦¶Î�YH÷¡�Z�CöPfôeÙr~no
}Ò³���±ê²³¿{W�./XJHDJJ3XGJ÷¡�ì²³¿ W3±ê_1fY
«no�ÀöTB ÷¡f¿ô3 FC ÷¡f)íjkXJ ÷¡ ÞeÙr~f}Ò³  
 

E. ÁÂa�2BTRS56  
P%©rìwr��¡�ÿ5¼�Ì>)f�!�4¤óô./�456�fP

?�êB�56Ç#FbcN�ö{�ÞO 

1. �ß°£+,-�./h�ÃX0-ë�./1f1«Å¦ 
��h�ÃiX@��BT/DÈ=Æ®-BÆfh�2ò�a 19�³þ56$%.

/h�ÃX0BT1åÅ¦�½3X0ãë�./1foQ�BK8�ß./2BTRS

-.#ÀØÙ�Î±]³56[«A"~wm¡¬�ÎÆBý£s�$CDâxm�{1

¥#{XC1Nø-_.ÆEþF1]^ÈTaq3ã�{11¡foQ³þ56´GH

À1P%Õ-X0-^/.-ë�./1IPÚ9ìf´îÅ¦�äX0J�ãòAfÒKÅ¦
3ãòAfoQØù�ÐfLK³TQRBT&Æ1å�4&f·v�ijXC1Nø-

_.ÆEþF1f±Ýd¬3cã�{11¡foQtu³  

2. �´êò�ê¿&}¿3c(³<Q56 
�ê¿&}¿Å¦��HBf“(³<Q”iN�%ÕMN³f±(?Ç9���iN

�(õR56fÒ(bc³562ò¡5¼��´êòf±(±êHêê3�¯©êòè

B56ã²�îÅã562wrHPE1¿&Æm¡¬?ÇHÈ=GÞZ&SµHÜJN

O�Ò÷Tã1õR��ê}¿(³±Ýd©�HObCt(�./(³~wb�QuÝ(

³<Qd¬Z&56³þ56µR�´êòxm©êò1¿&r~HSr3cm¡¬�[«
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A. ^�RSµRã2ò14fno 
1. 1åyz3��Ã^�yzã�´�{W14fno 
^�µR-£ã1Ú14nof56ióg�RS¶·fÒ(56RÀ9�³$%1

åyz3��ÃRSd¬ã�´�{W14fh��ãRS14f_Æ�CÒ(fv$³

þ56½�´êò�{W�2(S´¿1Uæ��)B±(f562ò�Z&4æ�0�Y
F 94¯÷¡fû0Ãµ�NO14ÛÜeSHòAHê�H��Ã^�µR-£HÐ#Q



 

eS�TQR�·{}TM(Geographically Weighted Regression, GWR)Y£$%��Ã 5â
°£^�µR-£(��H)�HVIR�HUVR�Æ^µR�)F�´�{W 6¯Ò(
14r~(qpûéH²Ú«�¬ aH/K"H,ì5ôH)ôH)í)f^ì_¿h��%
ùno�ê14f±(R�-£3Ò÷eÙ2ò�ØùgQf¸º½åæ��Ã^�µ

RH:*14eÙ³±(56[#|�no,ì5ôF)ôf^�-£±(BVIR�Æ

���no²Ú«�¬ a3)ífR�-£BUVR�Æ���#noqpûéL#_¿
f^�-£BUVR��/K"±(VIR�no(a 20)³�B&Bìêvå�56[
#ÍWÇXååñæK�³ 

2. Ó<¿Z¦�Ê�Ã^�µR_¿ãÊ�14nof56 
��N<kC 166¯�,Ê����;Y2f^�µR-£ã�ë@êfHêHeÙ

CfíîH3ÊfeÙC)ïF-£7CÒ(no³d��56Ê�Ã^�µR-£ãÊ

�14fnoCÓ5_ÆÊ�BTRS³þ568S��<�¯Ê�èB56ã²�Z[

NO[#�j 2002ûã14noa%f^�iÓ<ÞKH¥»R�F)���#ý�ãÊ
�14èRö~(a 21)³2013ûã14noö%f^�iÓ<ÞKH)��Fý�³56
[#�j�Ê�Ã 300-400 mã14Kùb��aNf[#³ 
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(b) 

(c) 
a 20. (a) �´�{W 94¯÷¡Ãµa; (b) GWRY£ã«�¬ af�ð R2; (c)ô��ðÉ
e�LPE��Q«�¬ aF^�µR-£fh�³ 
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1. 1-.3¤¥R1ï¶·  

>ð�{1ï\é�2ã5åæ�{1f14_ÆÆ1-.¶·æBÒ(³þ®wF

?]^Ô�«èNO¾=õöf^ã4��QR Indicator Kriging�s�îÅ8Xa%ðE
t£_N-x^xm349¦#³TQR^ìt£�ð4BÆÇ1�^ÇCöP^ã4±

£f2ò³a»Pn_xmfx^34¦#34BÆÇ1�^ã4±£9?«{�æw�

{1ï\é�2³56[#Þ�P6«fï\2�oÞE®¥`aÛæ�½%bØP�{

1ï\<£³����nï¾=õö1434±�eØùOP�{1-.f¤¥¶·E

À�[#�j¾=õöC 54%fÇ1�oR_cS�{1��{114ý1ïdÄ³Ò(
fnod¬³ 

5ó56Ó·rì��ÉF�n�Ë�1efg�ë{TM1êÆC<�{1ï\ï

�ð956³QR®XY£ FEMWATER_Y%xmyz{fgfûü4êÆh�4ê
�a 22�³Y%[#ëg�Ë�3+.¤2fû�ë{TM1êï�õiË�3+.¤2



 

1eB¨�W¤¥1)ïf 0.17jÆ 0.21j³1efg�%Ý 21.4jf¤¥1oï\�{
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2. ¯1*ô3kPï\2>ð  
þ56F?MJÔ�lm«è³Pï\2�¬no2ò�{1/D�f�{114Æ

1ï³ßk56ÍQRï\é�NO�recharge potential analysis, RPA�ðñ�{1ï\é
��groundwater recharge potential, GRP��T�Sðñf GRPæw�Pï\2³�%ke
567iîÅnK_w$ RPAÉef�z{� RPAfxvwb³þ56Øù�5ÉeG
�·vf/D�s�;½õÀÆ[_`�ASV�re_ýµ RPAÉe³ýµ»f RPAÉ
eR5ðE562òf GRPNU�T\ GRP�NB¤¯��³56ëg��¸|f�s
o½0Ö�w$¯1*ô3kf RPAÉeÆPï\2�c[#oBn�'>ol_Æ�{
114Æ1ïØÙC+�fÉn³ 
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a 22. a) 1efggì4N1�seepage�1êi÷NO; b) FEMWATERY%fgp13
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3. �{1eÙF¦§}~>ð  

ìêvåf56Bq)���2f�{1eÙ56³þ56\q)���2�{14

-yZ&MrH|·ÆN-�½d©NO�s>ðq)���2�{14eÙi÷�[#

�jnoq)���2�{114f±(d©C�¯�N�BÄñ�#H)/K�ÚïH

s5Htì5HuHv3wk¹¯_ï�?ÇfÁ�15¿d©ÂFÄ)x#H)Ct(

3�®¯_ï�?Ç9Á�eÙd©Â�a 23. a�³,»QRy7z-§¨©?�c�C
+i?{H+i&Gf=l34àbfab_Ü�{14_¿�a 24�³[#�j|É
�9§¨e¢ã BP©?}~3Ü<#Txg��#83��a.Çghbö%fyr



 

_ïZ·z{©?Ü<#³���TÞ"Ü�f^�2ì�½ØÙÜ�fo^#�

[#�j BP©?=&G�14��_¿9=l�T5Ü]=ÍDMN9o^#³ 

Pç!K&T_»��QRÈTd©NO$%±(noq)�2�{1��Çï_¿

9RS31åd©�Kuo and Chang, 2010; Wang et al., 2011��[#�j�ë1ï�o�ù
P�����2f�{1�L#�#�{11¡no9�2c�L#·ö|���FR

öÐf-§¨©?�s�ð�{1�L#f_¿�Chang et al., 2010�³ 

�R´�õöÇPL#�f�{1o=�ÑçÒf¦§#À�þ56ØÙ�¯7\_

>ð�Ñ{Ê�U¯åÑ�}~ÆÑ�}~o=fnod¬�3U¯îÅ�3Æ��¥�

ßàh�5�f6ó¦§}~>ð(a 23. b)³È~�e(hazard quotient�HQ)Æ¢~��}
~(target cancer risk�TR)N�R_EñãU¯fåÑ�bÆÑ�bno³>ð[#ëg 10 
m¥Æ 25 m¥f�fÈ~�eÆ¢~��}~ÆP01<`�A0_¿ö%��0_¿ö
~³�3h�}~jkçý��¥�h�jk%³9:bNOf[#ëg�³´vïÜ�

{1�L#o=NU�oz{´�õö¦§}~>ðfµvb³56[#ëg�R1MN

fÒ(b�'>Q�ÃS¸ºv_�R1MN³ 
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E"FG=>HIJK 
A. P¾FnË�2 PM2.5 F¨"Çdtu56  

¨"÷Çf��Å¦3cgÇ¿«C(�|bCt¿«C VOCsÆô"¿C NOx)f�
¹�{ Õ²yzfno�_ãê�¨"¼½DìC<Ýu³þ56ÃRÈTd©NO�

s$%%Õ¨"L#f]ìÚ�3cFÕ²_efh��NOP�D¯ÛÜªP 72~]b
�-0f-y�c�./ 2009û®FPH|¨"�ziS³�Sab DFAY£�NOxP
�CiS�çF¨"_¿�ÿghh�³gãæ#(RH)õP|¨"iSã¨"0È�ÿg
h³�©ì}�ÆÕ×PP¨"iSã¨"0ÈCJghèR³�¯�zf¨"yzÀ�

5 NOxBÆtT�z{ NOx\·ò|¨"³  

B. ���2 PM2.5 F¨"Çdtu56  

ÊËÌ��<yûÇB�!�àÓ<�¥I|[3²î¼Õ�¹�Ñ^ÕñVðI

PM2.5L#P5���B?{Þ�f1µ³þ56$%��< 2013ûgÇÕTeÙCÆÕ
²d©F PM2.5 ]^ÈT_¿fh�b³Y£o½�NfKù PM2.5 f_¿(<£�eB
0.88)³[#ëg�� PM2.5 f]^ÈT_¿±(Ft"¿CHô"¿C(NOx)H�"¿(
(CO)Hgãæ#H×#Æ}�Ch�a 25�³×#ã5 PM2.5fnojk¦#%5}�Æ
gãæ#�P×Cµ5 PM2.5f÷Ç�#gãæ#xµ5 PM2.5÷Ç³NO2Æ COi�Ñ
�� PM2.5 ÷Çf�¯±(gÇÕTeÙC�NO2Æ CO ±(_+5Q�0�uftÈ�
�Æ¥IÅ¦�dBZ[gÇ�¹Ca�\ï¿BñVðI³ 
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2015�3%nË�2ñVðIkm��9_¿�Yu et al., 2013; Yu et al., 2015�H(�{�
hrì3Å»n�^Õ� PM2.5Æ PM10f^ì:«NUi÷�Chu et al., 2012�HQR8
Ã�(�Ýu�ßn��2�ë¨"¦#_¿9d©�Chu et al., 2012�³ 
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