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1 · PROBLEM

what and why

Short-range station readings and longer climate records are usually modeled apart. This project tests whether an LSTM on

recent hourly series plus gradient boosting on seasonal features beats either piece alone, and beats a

persistence/climatology baseline, on public NOAA station data.

The task is next-day temperature and precipitation, plus a binary extreme-heat flag defined in advance from each station’s

own 95th percentile. It is not a Kaggle leaderboard and it is not a new atmospheric model.

2 · APPROACH

model / method, and why this one

LSTM on the last 72 hours of temperature, humidity, wind, and precipitation. Gradient boosting on month, latitude, and

30-day rolling means. A logistic/linear meta-model on the two outputs.

Chosen because each half is cheap to ablate. If the blend does not beat LSTM-only, boosting-only, and persistence, the

project stops.

3 · DATASET

source, size, preprocessing

NOAA ISD / GHCN-Daily for a fixed set of US stations with at least ten years of hourly or daily records. Train on earlier

years, test on a later held-out year. No Kaggle weather dumps. Missing values: forward-fill up to 3 hours, else drop the

window.

4 · METRICS

how you’ll know it worked

Continuous: MAE and RMSE vs persistence (today = yesterday) and vs monthly climatology. Extremes: precision/recall

on the pre-registered 95th-percentile heat flag, vs a climatology threshold.

Success is a clear MAE drop against both baselines on the held-out year. No numeric F1 target is set in advance.

5 · COMPUTE

training time, memory, dependencies

CPU is enough. One MI300X is optional and would be idle for most of this job. Python, PyTorch or sklearn LSTM,

XGBoost, pandas.

6 · DELIVERABLES

model, paper, demo

· A notebook that downloads NOAA, trains the three models, and prints the baseline table.

· A short report with MAE/RMSE and the extreme-flag confusion counts.
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7 · RISK

what breaks first, and plan B

The blend adds nothing over persistence. That is the result; ship the table.

Station coverage is uneven. Restrict to stations that pass a completeness cut rather than imputing long gaps.


