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HYSPLIT backward trajectory simulation. To reconstruct the origin and path 9 

of air mass for summer precipitation in Nanjing from September 2011 to 10 

September 2019, we ran the HYSPLIT back-trajectory model based on the 11 

Global Data Assimilation System (GDAS) reanalysis dataset1. Air parcels were 12 

backtracked for 15 days four times daily (at UTC 00:00, 06:00, 12:00, 18:00) at 13 

four initial heights (1000m, 1500m, 2000m and 3000m above ground level, 14 

AGL).  15 

Identification of moisture uptake locations and estimation of their 16 

contribution to the precipitation in destination at four initial back-17 

trajectory heights (Sp). The change in specific humidity (q) of air parcels is 18 

adopted for identifying moisture uptake locations and estimating their fractional 19 

moisture contribution (fm) to precipitation at the initial back-trajectory height2, 3. 20 

There are three criteria to identify precipitating trajectories: 1) initial 21 

precipitation (at t = 0) more than 0 mm; 2) initial relative humidity (at t = 0) more 22 

than 80%; 3) specific humidity change at first time interval (△q0=q-6 - q0) more 23 

than 0.2g/kg (△q0 > 0.2g/kg). Specific mathematical procedure of moisture 24 

uptake locations identification and their fractional moisture contribution (fm) 25 

estimation on precipitating trajectories are given in Sodemann et al. (2008)2. The 26 

contribution (Sp) of each moisture uptake location to the precipitation in 27 

destination at each initial back-trajectory height is calculated as the fm of each 28 

moisture uptake location multiplied by the final rainfall amount (at t=0). 29 

Moisture source regions division and regional moisture contribution 30 

calculation. The classification of seven moisture source regions is based on the 31 

spatial distribution of moisture uptake locations and the division of regional 32 

geographic units. Maritime Continent (MC) is located in the heart of West Pacific 33 

Warm Pool (WPWP). Controlled by the annual movement of ITCZ, there are 34 

strong convective activities on multiple time and spatial scale. Hence, it is 35 

regarded as a unique climate regime4, and classified as an important moisture 36 



source region in this study. According to the spatial distribution of moisture 37 

uptake locations, we find that both the Indo-China Peninsula and South China 38 

Sea are important channels for the moisture transport from MC to the East Asian 39 

Monsoon (EAM) region. Therefore, we merge them into one moisture source, 40 

ICP- SCS. The identified moisture uptake points are densely distributed over the 41 

land area of Southeastern China (Fig. 3), which is consistent with the existing 42 

moisture source tracing results5. Therefore, Southeastern China (SEC) is 43 

classified as one main moisture source regions. The moisture in Western Pacific 44 

Ocean (WPO) north of the equator is mainly from the Southeast Monsoon. 45 

According to the boundary between the Bay of Bengal and the Arabian Sea, the 46 

moisture source of Indian Ocean is divided into the Eastern Indian Ocean (EIO) 47 

and Western Indian Ocean (WIO). The Northern Continent (NC) is regarded as 48 

an inland moisture source region.  49 

Correlation analysis between Nanjing δ18O in summer rainy days and the 50 

amount-weighted average OLR for moisture uptake locations in each 51 

moisture source region. OLR values for all moisture uptake locations were 52 

extracted corresponding to their backward time on precipitating trajectories. For 53 

each precipitation event, we firstly calculated the amount (Sp) weighted mean 54 

OLR for all moisture uptake locations that fall within each of the seven source 55 

regions, and then analyzed their correlation with Nanjing δ18O (δ18Op and δ18Ov) 56 

in summer rainy days and in different source regions.  57 
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