
ETL Project: Scraping USCRN Weather Data and NWS
Forecasts in Alaska

Airflow
Python (Pandas, Beautiful Soup)
Google Cloud Platform:
 • BigQuery
 • Google Cloud Functions
 • Google Cloud Scheduler
 • Looker Studio

Web-scraping weather forecasts
and historical weather data in an
end-to-end ETL pipeline.

Background Image courtesy of
USCRN

alaska-etl



Project Overview (github)

"How surprising is next week's weather forecast?"
"How accurate have the forecasts been?"

 Historic data — USCRN (hourly & subhourly)
 Forecasts — NWS (hourly)

Technologies used: 

Airflow

Docker

Python

Google Cloud Platform
 • Google Cloud Functions
 • Google Cloud Scheduler
 • BigQuery
 • Looker Studio

https://github.com/apsocarras/alaska-etl
https://www.ncei.noaa.gov/pub/data/uscrn/products/hourly02/
https://www.ncei.noaa.gov/pub/data/uscrn/products/subhourly01/
https://forecast.weather.gov/MapClick.php?lat=71.2888&lon=-156.7923&unit=0&lg=english&FcstType=digital


Airflow



Cloud Functions + Cloud Scheduler



Data Sources

USCRN
 • 20 years of data

 • 22 AK weather stations

NWS
 • Weekly hourly forecast

 • Matched to stations

 



NWS - Forecast Data



USCRN - Hourly Data



USCRN - Hourly Data

Too much data to read in and
manipulate all at once with
Pandas.

-> Recursion and batch
processing



USCRN - Subhourly Data
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Daily Temperatures

Visualizations



station_loca… t_calc t_max t_min t_hr_avg p_calc rh_hr_avg solarad solarad_max solarad_min sur_temp sur_temp_max sur_temp_min

Yakutat 97.94% 97.93% 97.95% 97.92% 94.79% 97.92% 98.06% 98.06% 98.06% 98.06% 98.06% 98.06%

Utqiagvik 97.74% 97.72% 97.77% 97.60% 93.55% 78.44% 98.12% 78.56% 78.56% 98.12% 78.56% 78.56%

Toolik_Lake 99.69% 99.68% 99.68% 99.68% 84.31% 99.72% 99.80% 99.80% 99.80% 99.73% 99.73% 99.73%

Tok 87.97% 87.97% 87.97% 87.95% 85.39% 88.48% 88.65% 88.65% 88.65% 88.63% 88.63% 88.63%

St._Paul 96.39% 96.42% 96.42% 96.04% 98.82% 75.56% 98.86% 94.07% 94.07% 98.65% 93.86% 93.86%

Sitka 99.65% 99.64% 99.66% 99.62% 99.95% 77.07% 99.98% 94.31% 94.31% 99.99% 94.31% 94.31%

Selawik 94.80% 94.80% 94.80% 94.71% 94.66% 95.07% 95.13% 95.13% 95.13% 95.07% 95.07% 95.07%

Data Health
USCRN: Completeness (By Field)

Null Values

0

station_location rows_with_missing pct_missing

Bethel 14,858 37.23

Cordova 14,133 28.75

Ruby 17,499 23.42

Deadhorse 13,682 17.96

Aleknagik 4,950 16.58

Toolik_Lake 7,635 15.73

Tok 15,320 15.26

Ivotuk 11,130 14.41

▼

(All Fields)

NWS: Null Values 
pct_null_wind_chill_f nulls_other_cols

16.69% 0

▼
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Duplicate Rows

0

station_location date_added_utc Rows Added

Fairbanks Mar 7, 2023, 3:33:40 AM 180,339

Cordova Mar 7, 2023, 3:33:40 AM 49,159

Sand_Point Mar 7, 2023, 3:33:40 AM 118,726

Yakutat Mar 7, 2023, 3:33:40 AM 57,192

Bethel Mar 7, 2023, 3:33:40 AM 39,914

▼

1 - 23 / 23 < >

NWS Rows Added USCRN Rows Added

Duplicate Rows

0

location date_added_utc Rows Added

Ruby May 12, 2023, 6:47:07 AM 144

King_Salm… May 12, 2023, 6:47:07 AM 144

Sand_Point May 12, 2023, 6:47:07 AM 144

Gustavus May 12, 2023, 6:47:07 AM 144

Tok May 12, 2023, 6:47:07 AM 144

▼

1 - 100 / 805 < >



This Week's Temperatures

station_location sunday monday tuesday wednesday thursday friday saturday

Fairbanks (77.5, 53.4, 66.5) (75.2, 52.5, 64.2) (71.1, 47.7, 60.2) (71.2, 44.6, 58.1) (72.3, 52.5, 62.2) (75.6, 49.3, 63.2) (77.4, 52.9, 65.7)

Tok (76.5, 38.8, 60.9) (73.2, 39.2, 60.9) (69.6, 29.1, 50.6) (72, 27.1, 52.7) (77.2, 29.7, 56.7) (80.4, 30.9, 59.9) (82.6, 30.7, 61.5)

Port_Alsworth (70.9, 27.1, 51) (73.4, 30.9, 52.9) (72, 34, 53.9) (70.3, 28.6, 51.1) (75.7, 29.3, 54.3) (77.9, 30, 57.4) (75.9, 37, 57.7)

Historic Temperature Averages (high, low, average)

date week

May 13, 20… Week 19

▼

Current Temperature Forecast (Next 6 days)**

location today tomorrow day_after_tom… four_days_out five_days_out six_days_out

Ruby (56, 32, 46) (61, 38, 50.7) (62, 39, 51.3) (56, 36, 46.9) (56, 53, 55) null

Deadhorse (30, 18, 22.2) (35, 28, 31.6) (37, 29, 33.8) (29, 25, 26.3) (28, 25, 26.7) null

Utqiagvik (28, 19, 24.2) (36, 28, 32) (34, 29, 32) (28, 23, 25.1) (28, 27, 27.6) null

Red_Dog_Mi… (34, 26, 30.1) (40, 34, 35.9) (39, 32, 34.5) (37, 29, 32.8) (35, 34, 34.9) null

Ivotuk (44, 30, 36.4) (44, 38, 41.3) (44, 31, 37.5) (36, 25, 30) (38, 34, 36.6) null

Sand_Point (47, 39, 42.5) (46, 41, 43) (44, 40, 41.5) (42, 39, 39.8) (41, 40, 40.1) null

**NWS Does not provide hourly forecasts a full week in advance
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Keyboard shortcuts Map data ©2023 Terms of Use

https://maps.google.com/maps?ll=64.361182,-150.9&z=2&t=m&hl=en&gl=US&mapclient=apiv3
https://www.google.com/intl/en_US/help/terms_maps.html


Precipitation This Week:

Yakutat Metlakatla Sitka Sand_Point Gustavus Cordova Glennallen Tok St._Paul King_Salmon
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station_location sunday monday tuesday wednesday thursday friday saturday

Yakutat 42.3 11.2 7.4 4.1 28.5 5.5 16.5

Utqiagvik 12.6 27.4 81.1 29.9 43.5 4.1 4

Toolik_Lake 0.8 1.3 2.5 2.5 14.1 2.8 2.5

Tok 3.4 10.7 15.4 5.8 1 1.8 5.3

▼

Hourly Precipitation Forecast (%)

Historic Hourly Precipitation Averages (mm)
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