IGEM project
Year-2 annual meeting, December 9, 2016
Presents: @IPSL: A. Ducharne, F. Chéruy, F. Wang (IGEM post-doc between Sept 2015 and Sept 2016); @CNRM: B. Decharme, J. Colin; @NTU: Lo, Min-Hui ; Lan, Chia-Wei (PhD student); Chien, Rong-You (research assistant).
The meeting is focused on the analysis of the results presented at the IGEM workshop (T1, simulations for CNRM for T2), and on the overall simulation strategy for tasks T2 and T3, with dynamic water table.
1. Discussion of T1 results and analyses

We go through the presentations that were prepared for the workshop:

Summary for IPSL and NTU on https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/Agnes_IGEM_091216.pdf
Groundwater-soil moisture-climate interactions: lessons from idealized model experiments with forced water table depth, by Ducharne, Lo, Decharme, Cheruy, Chien, Colin, Ghattas, Lan, Tyteca, Wang.
https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/IGEM_Day3_4_Ducharne.pdf
· Maps of WTDc: we need to separate the white into negative variations vs never reaching a 1% change

· CNRM-CM is very sensitive because it is a “dry” model (although this has improved for the CMIP6 simulations, and thus for the T2-T3 simulations).
· CESM runs show a reduction of mean land precipitation from WTD between WTD2 and WTD1 which is not well understood. It probably explains the decrease of mean land ET, and can be seen as a negative feedback between the trend to increased ET driven by the rise of the WTD and the precipitation response. To be examined geographically (Congo region?). It may also be the ersult of variability, statistical significance required.
· Coupling strength: we need to check the formulas, and stick to latent heat.

Responses of atmospheric general circulation to groundwater, by Lan, Lo, Ducharne, Decharme, Chien, Wang. 
https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/IGEM_Day3_5_Lan.pdf
· IPSL-CM is weakly sensitive compared to the other climate models, and you need WTD1 to get a clear impact (cf Fuxing Wang’s presentation)
· The 3 models are well representative of some diversity.

· Globally, the shallower the WTD, the larger the land mean precipitation (but CESM between WTD2 and WTD1)

· WTD impact summarized by the differences between WTD1 and WTD8 (with questions regarding WTD1 vs WTD2 for CESM)
· Contrasted effects in the Tropics between meridional (Hadley) circulations (enhanced when WTD rises) and monsoon circulations (weakened, with reduced precip).

Impacts of groundwater on the atmospheric convection in Amazon using multi-GCM simulations from I-GEM project, by Chien, Lo, Ducharne, Decharme, Lan, Wang.
https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/IGEM_Day3_6_Chien.pdf
· Focus on the Amazon in JJA which is the dry period for all models at the scale of the entire Amazon basin
· Inconsistencies between the labels/colors among the plots? Slide 5, red/green seems to be CESM/CNRM on the upper right, and the opposite on the lower left.
· The three models show similar precip patterns in REF in JJA, but more zonal and drier in CLM. The patterns are also similar for SM, Qle/ET, TAS in REF but the areas of large ET extend further south in CNRM and IPSL. CNRM evaporates less and is warmer in central Amazon.
· In term of P response between D8 and D1, CESM and IPSL look alike with a decrease of P in the northern part of the basin (weaker in IPSL), while CNRM shows the opposite response (strong increase of P in the northern part); 
· Can we say the following? For CESM and IPSL, the precip changes reduce the regional differences between wet north and dry south, while these contrasts are enhanced in CNRM.
· Contrarily to precip, the change in SM is similar between CESM and CNRM (strong SM increase in the southern part which is drier in JJA) while IPSL doesn’t show a strong SM change (mostly located along the Andes, but the central Amazon shows a decrease of SM: caused by a feedback from vegetation?)

· The small change in SM in IPSL may also be due the differences in soil depth between D1 and D8: look at SM in the top 2 or top 1 m ?? or in the top 10 cm (SSM) cf work of Fuxing.
· For the three models, the ET changes are strongly anti-correlated to REF values. This suggests that the low values of REF result from water limitation in all three models. The areas where ET decreases between D8 and D1 are more difficult to understand, and the reasons seem more model dependent:  precipitation feedback in CESM and IPSL? Radiation feedback in CNRM? 
· It’s important to look at possible interactions with clouds: SWnet, cloud fraction, CAPE.

Impact of a prescribed groundwater table on the near surface climate in the IPSL land atmosphere coupled model, by Wang, Cheruy, Ducharne, Lo.
https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/IGEM_Day3_7_Wang.pdf
Important points:

· The coupled models have different climate, more or less dry, which explain in a large part other different sensitivity to the forced WTDs. Bertrand recommends to compare the 3 reference online simulations (for Precip, Qair, radiation) to a well-accepted reanalysis, like ERA-I, to characterize these peculiarities of the different models. Search also for climate model classifications in the literature, as attempted for the west African monsoon for instance. Look for the CMIP5 classification by Douville showing that IPSL-CM is an outlier. The important is to compare the mean state of the atmosphere e(dry vs wet), and look if/how it influences the sensitivity. 
· Conversely, can we find regions with similar behaviors in all three models?
· Vertical velocity in the three models: In the CNRM model, vertical velocity includes the effect of convection ; in IPSL-CM, in contrast, vertical velocity only only corresponds to large-scale motions; needs to be checked for  CESM.  
· AMIP simulation with forced WTD at 10 m: done at Taiwan, Spin-up OK at IPSL, will be attempted at CNRM if they still have the executable.
· Important to perform significance tests.
2. Discussion of the CNRM simulation for T2

The results presented by Jeanne at the IGEM workshop were bugged. She now presents an updated presentation, with corrected simulations: https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/colin_IGEM_bugfix_jan2017.pdf
The simulated river discharge now compares better to observations. The main result is that the effect of the GW component of CNRM has a weak impact on climate, especially in front of the effect of the floodplains. There is a small effect of the GW in winter that is not well understood.
3. Overall simulation strategy for tasks T2 and T3
Some elements and questions by NTU on https://www.metis.upmc.fr/~ducharne/gem/PRIVATEanr/NTU_IGEM_20161209.pdf
· For these simulations, CNRM-CM will correspond to a CMIP6 configuration, while CESM will correspond to a CMIP5 configuration. For IPSL-CM, we opt for a CMIP5 configuration, at least for the “old” atmospheric physics which much less CPU consuming.

· We remind that both T2 (AMIP) and T3 (Future climate) needs to perform two simulations, with and without GW. No zooming or nudging for the default simulations.
· What SST for T3? We’ll take the SST anomalies (Fut-REF) from a coupled O/A simulation made for CMIP6 and add it to our AMIP SST; to match the AMIP framework (same SST for all models, we need to select one change of SST… based on some DECK simulations, or already pre-processed SST change from CMIP5? 
· What land use for T3? Historical land use (same as AMIP).
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