Local processes modifying atmospheric
humidity around Ny-Alesund, Kongsfjorden
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1. Water vapor feedback®

Warmer Warmer air can contain more water Measurements at AWIPEV, Ny-Alesund
atmosphere X \éaezc;:,]g: gich))l:Jrr;tecs);S:\nukr?ldlty Fjord environment characterized by:
*  More open sea = more * Orography
Increased evaporation (?) *  Glaciers
Stronger water vapor * Changes in transport from * Heterogeneous surface types (open water, snow, ice, tundra)
greenhouse concentration lower latitudes?
effect U + More water vapor — more — Local sources of water vapor & distribution of humidity in Kongsfjorden?
clouds and precipitation? — Relative importance of local processes compared to advection?
Role of local processes vs. remote forcing in modifying atmospheric humidity?

Microwave radiometer (MWR)

4. Humidity variability related to local processes

* Standard observation for integrated
water vapor (IWV) and liquid water

Cases without humidity advection or clouds selected to reveal local influences. path (LWP)
Case 1: Persistent spatial anomaly Case 2: No humidity anomaly °360° azimuth scans at 30° elevation
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Fig. 5: As Fig. 4, for Case 1 (11 February 2021) on the left and for Case 2 (29 January 2021) on the right. — Rapid increase & decrease in IWV when
. . o . atmospheric river passes Ny-A. (Fig. 4 top)
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Fig. 6: Mean anomaly at each ~ Red star shows the location of right axis) for Case 1 (top) and
azimuth angle for both cases.  the measurement. Case 2 (bottom). 6. Conclusions & Outlook
*  Weak signals of local processes modifying atmospheric humidity detected
5. Challenges * Advection event clearly visible in MWR scans
* Off-zenith measurements sensitive to instrument tilt Perspectives
*  Low amount of water vapor difficult to retrieve, no data during rain * Statistical analysis using long term data set
*  Combination of path integrated variables (MWR technique) & shallow ° Combination with ICON model to facilitate process understanding
boundary layer (common at Ny-A.) make detecting local processes difficult *Variability of cloud liquid water
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