
Contents 

Abstract 

Zusammenfassung 

1 General introduction 1 

2 Methods 9 

2.1 Global air mass transport climatology 9 

2.1.1 Model setup and input data 10 

2.1.2 Dynamic drift correction algorithm 13 

2.1.3 Output parameters 14 

2.1.4 Model improvements 15 

2.2 Lagrangian moisture source diagnostics 15 

2.2.1 Conceptual example of the diagnostics 16 

2.2.2 Moisture source attribution 17 

2.2.3 Advantages and limitations 18 

2.3 Passive water vapor tracers 19 

2.3.1 Tagging concept 19 

2.3.2 Advantages and limitations 20 

3 Validation of Lagrangian moisture source diagnostics 23 

3.1 Attributed fraction 24 

3.2 Forecast and analysis consistency 25 

Läderach, Alexander 1987- (DE-588)1117158624 Verfasser aut
Characteristic scales of atmospheric moisture transport

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



3.3 Diagnosed evaporation and precipitation 27 

3.4 Sensitivity to parameters 31 

4 A revised picture of the atmospheric moisture residence time 35 

4.1 Introduction 35 

4.2 Lagrangian residence time estimate 37 

4.3 Global moisture residence time 38 

4.4 Eulerian residence time estimate 42 

4.4.1 Neglecting moisture transport 42 

4.4.2 Including moisture transport 44 

4.5 Discussion 45 

4.5.1 Sensitivity and limitations 46 

4.6 Summary and conclusions 47 

5 The link of moisture recycling and transport distance 49 

5.1 Introduction 49 

5.2 Lagrangian recycling definitions 53 

5.2.1 Regional recycling 53 

5.2.2 Continental recycling 54 

5.3 The physical moisture transport distance 55 

5.4 Linking regional recycling with transport 58 

5.4.1 Recycling in 10° x 10° boxes 59 

5.4.2 Elaborate the link 61 

5.5 A local derivation of moisture recycling 64 

5.6 Continental recycling and ocean-land transport 66 

5.7 Discussion 70 

5.7.1 Precipitation as a Poisson process 71 

5.7.2 Regional recycling and domain dependency 72 

5.7.3 Continental recycling 74 

5.8 Conclusions 75 



6 Variability of moisture transport characteristics 77 

6.1 Introduction 77 

6.2 Seasonal cycle and static stability 79 

6.2.1 The extra-tropics 81 

6.2.2 The tropics 82 

6.3 Interannual variability 83 

6.3.1    ENSO 86 

6.3.2 Effects on California moisture sources 88 

6.4 Decadal trends 89 

6.5 Discussion 91 

6.5.1 Novelty of transport scales 92 

6.5.2 Footprints of weather systems and climate patterns 93 

6.5.3 Moisture transport changes 94 

6.6 Concluding remarks 95 

7 Scales of moisture transport in the Indian monsoon 97 

7.1 Introduction 97 

7.2 Experimental setup 99 

7.2.1 Case selection and study design 101 

7.2.2 Representation of precipitation 103 

7.3 Time estimate 104 

7.4 Distance estimate 107 

7.5 Discussion and outlook 109 

7.5.1 Characteristic scales of moisture transport 109 

7.5.2 Uncertainties 110 

7.6 Conclusions and Outlook  

8 Final remarks and outlook 113 



Appendix 117 

A Residence time supplementary material 117 

 Sensitivity studies 117 

A.2 Simple global mean estimates 119 

B Interpolated trajectory files 122 

C Multivariate ENSO index 123 

List of acronyms 138 

Acknowledgements 140 

Curriculum vitae 141 


	vtls001856960 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4



