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Variables MeasuredVariables Measured



Temperature, Relative Humidity, Dew Point Temperature, Relative Humidity, Dew Point 
Temperature, Vapor PressureTemperature, Vapor Pressure

SpecificationsSpecifications
••Accuracy: Accuracy: ±±2% over 102% over 10--90% RH; 90% RH; 
±±3% over 903% over 90--100% RH 100% RH 
••Weight: 0.6 lbs (0.27 kg) Weight: 0.6 lbs (0.27 kg) 
••Sensor length: 12" (30.5 cm) Sensor length: 12" (30.5 cm) 
••Sensor diameter: 0.8" (2.0 cm) Sensor diameter: 0.8" (2.0 cm) 
••Operating Temperature Range: Operating Temperature Range: --
4040°° to +60to +60°°CC

SensorSensor
HMP45CHMP45C

Photo Credit: Campbell Scientific Inc.



RainfallRainfall

SpecificationsSpecifications
••Temperature: 0Temperature: 0°° to +50to +50°°C C 
••Resolution: 1 tip Resolution: 1 tip 
••Rainfall per tip: 0.01" (0.254 mm) Rainfall per tip: 0.01" (0.254 mm) 
••Orifice diameter: 6.06" (15.4 cm) Orifice diameter: 6.06" (15.4 cm) 
••Height: 9.5" (24.1 cm) Height: 9.5" (24.1 cm) 
••Weight: 2.5 lbs. (1.1 kg) Weight: 2.5 lbs. (1.1 kg) 
••Accuracy: varies with rainfall Accuracy: varies with rainfall 
intensityintensity

SensorSensor
TE525 6TE525 6”” Tipping BucketTipping Bucket



Solar RadiationSolar Radiation

SpecificationsSpecifications
••Light Spectrum Waveband: 400 to 1100 nm Light Spectrum Waveband: 400 to 1100 nm 
••Accuracy: Absolute error in natural daylight Accuracy: Absolute error in natural daylight 
is is ±±5% maximum; 5% maximum; ±±3% typical 3% typical 
••Sensitivity: 0.2 kW mSensitivity: 0.2 kW m--22 mVmV--11

••Operating Temperature: Operating Temperature: --4040°° to +65to +65°°C C 
••Relative Humidity: 0 to 100% Relative Humidity: 0 to 100% 
••Size: 0.94" dia x 1.00" H (2.38 x 2.54 cm) Size: 0.94" dia x 1.00" H (2.38 x 2.54 cm) 
••Weight: 1 oz (28 g)Weight: 1 oz (28 g)

SensorSensor
LiLi--Cor Silicon PyranometerCor Silicon Pyranometer



Wind SpeedWind Speed

SpecificationsSpecifications
Range: 0Range: 0--100 mph (0100 mph (0--45 m/s) 45 m/s) 
Starting Threshold: 1.0 mph (0.45 m/s) Starting Threshold: 1.0 mph (0.45 m/s) 
Accuracy: 0.25 mph (0.11 m/s) or 1.5% Accuracy: 0.25 mph (0.11 m/s) or 1.5% 
Distance ConstantDistance Constant
Standard: Less than 15 feet (4.5 m)Standard: Less than 15 feet (4.5 m)
Optional Fast Response: Less than 5 feet (1.5 m) Optional Fast Response: Less than 5 feet (1.5 m) 
Contact Rating: 10 mA maximum Contact Rating: 10 mA maximum 
Temperature Operating Range: Temperature Operating Range: --5050°°C to +70C to +70°°C C 
Sensor Cable: QuickSensor Cable: Quick--connect connector with vinyl connect connector with vinyl 
jacketed, shielded cable jacketed, shielded cable 
Weight (Shipping): 14 ounces (3 lbs) Weight (Shipping): 14 ounces (3 lbs) 

SensorSensor
014A Met One Anemometer014A Met One Anemometer



Wind DirectionWind Direction

SpecificationsSpecifications
Range: 0 Range: 0 -- 360360°°
Starting Threshold: 1.0 mphStarting Threshold: 1.0 mph
Accuracy: Accuracy: ±±55°°
Electrical Range: 0 Electrical Range: 0 -- 360360°°
Operating Range: Operating Range: --5050°°C to +70C to +70°°CC
Weight: 1 lb 2 ozWeight: 1 lb 2 oz
Delay Distance: <5Delay Distance: <5’’

SensorSensor
024A Met One Wind Vane024A Met One Wind Vane



Barometric PressureBarometric Pressure

SpecificationsSpecifications
••Dimensions: 2.7" x 3.5" x 1.1" (6.8 x Dimensions: 2.7" x 3.5" x 1.1" (6.8 x 
9.0 x 2.8 cm) 9.0 x 2.8 cm) 
••Accuracy: Accuracy: ±±0.3 mb @ +200.3 mb @ +20°°C C 
••Temperature Range: Temperature Range: --4040°° to 60to 60°°CC

SensorSensor
Vaisala PTB110 BarometerVaisala PTB110 Barometer

Photo Credit: Campbell Scientific Inc.



Soil Temperature (Bare/Turf)Soil Temperature (Bare/Turf)

SpecificationsSpecifications
••Soil Depth: 4Soil Depth: 4”” (10cm)(10cm)
••Dissimilar Metals: Dissimilar Metals: 
Copper/ConstantanCopper/Constantan
••Temperature Range : Temperature Range : --150 to 150 to 
200200°°CC
••Insulation: PolyvinylInsulation: Polyvinyl
••Type Wire: SolidType Wire: Solid

SensorSensor
Type TX  ThermocoupleType TX  Thermocouple



EnclosureEnclosure

SpecificationsSpecifications
Internal Dimensions: Internal Dimensions: 
14.0" x 16.0" x 5.5" 14.0" x 16.0" x 5.5" 
(35.6 x 40.6 x 14.0 cm)(35.6 x 40.6 x 14.0 cm)

ProductProduct
ENC16ENC16



Solar PanelSolar Panel

SpecificationsSpecifications
••Current at peak: 0.59 A Current at peak: 0.59 A 
••Voltage at peak: 16.8 V Voltage at peak: 16.8 V 
••Weight:Weight: 3.3 lbs (1.5 kg) 3.3 lbs (1.5 kg) 
••Dimensions: 17" x 11" x 1" Dimensions: 17" x 11" x 1" 
(42 x 26.9 x 2.3 cm)(42 x 26.9 x 2.3 cm)

ProductProduct
SP10R 10W with RegulatorSP10R 10W with Regulator



TelecommunicationTelecommunication

SpecificationsSpecifications
••Current drain: 100 Current drain: 100 µµA quiescent, A quiescent, 
140 mA voice transmitting 140 mA voice transmitting 
••Weight: 10 oz (272 g) Weight: 10 oz (272 g) 
••Dimensions: 6.3" x 1.7" x 3.6" Dimensions: 6.3" x 1.7" x 3.6" 
(16.0 x 4.3 x 9.1 cm) (16.0 x 4.3 x 9.1 cm) 
••Standard Operating Temperature Standard Operating Temperature 
Range: Range: --2525°° to +50to +50°°C C 
••Extended Operating Temperature Extended Operating Temperature 
Range: Range: --5555°° to +85to +85°°CC

ProductProduct
COM310 VoiceCOM310 Voice--Synthesized Synthesized 
ModemModem

Photo Credit: Campbell Scientific Inc.



A Typical NDAWN StationA Typical NDAWN Station



Chronological DevelopmentChronological Development



Economic BenefitsEconomic Benefits
American Crystal Sugar (ACS) harvests 500,000 Acres of land American Crystal Sugar (ACS) harvests 500,000 Acres of land 
in the Red River Valley. There are 2 to 4 applications of in the Red River Valley. There are 2 to 4 applications of 
herbicide per growing season depending on the weather. ACS herbicide per growing season depending on the weather. ACS 
utilizes 11 NDAWN weather stations to determine when and if utilizes 11 NDAWN weather stations to determine when and if 
the application is necessary. Each application costs the application is necessary. Each application costs $10M$10M ($20 ($20 
per acre times 500,000 acres) to ACS. That is the profit per per acre times 500,000 acres) to ACS. That is the profit per 
application that ACS would make just for skipping an application that ACS would make just for skipping an 
application based on NDAWN data. NDAWN also recommends application based on NDAWN data. NDAWN also recommends 
application timing for efficient yield whose economic benefits application timing for efficient yield whose economic benefits 
are not estimated yet. (Greg Richards, Ag strategy development are not estimated yet. (Greg Richards, Ag strategy development 
manager, American Crystal Sugar)manager, American Crystal Sugar)
ND Potato Growers can avoid one to two applications of ND Potato Growers can avoid one to two applications of 
fungicide using NDAWN data through which the farmers can fungicide using NDAWN data through which the farmers can 
realize realize 1 to $2M1 to $2M per year (N. Gudmestad, Plant Pathology per year (N. Gudmestad, Plant Pathology 
Prof., NDSU)Prof., NDSU)



Agricultural ApplicationsAgricultural Applications



Agricultural ApplicationsAgricultural Applications



Agricultural ApplicationsAgricultural Applications



Agricultural ApplicationsAgricultural Applications



Agricultural ApplicationsAgricultural Applications



Agricultural ApplicationsAgricultural Applications



Sunflower Growing Degree Day Calculation
Sunflower growing degree days (GDD) are calculated by subtracting the plant's 
lower base or threshold temperature of 44 °F (6.7 °C) from the average daily air 
temperature in °F or °C. Average daily air temperature is calculated by averaging 
the daily maximum and minimum air temperatures measured in a 24 hour period. 
All daily NDAWN data are based on a midnight to midnight period.

In Formula Form

The Daily Average Temp (°F) = (Daily Max Temp °F + Daily Min Temp °F) / 2

Daily Sunflower GDD (°F) = Daily Average Temperature °F - 44 °F

Sunflower GDD & DDD Help



Sunflower GDD & DDD Help
Growth Stage Accumulated*

GDD Range
VE (Emergence) 206
V1 241
V2 276
V3 311
V4 347
V5 382
V6 417
V7 452
V8 487
V9 522
V10 557
V11 592
V12 627
V13 662
V14 697
V15 732
V16 767
V17 802
V18 837
V19 872
V20 908

Growth Stage Accumulated*
GDD Range

R1 1048
R2 1188
R3 1328
R4 1469
R5.1 1609
R5.5 1749
R6 1889
R7 2030
R8 2170
R9 2310

*A. A. Schneiter and J. F. Miller in 1981 (Schneiter and Miller. 1981. 
Description of Sunflower Growth Stages. Crop Science 11: 635-638).

Emergence

Maturity



Agricultural ApplicationsAgricultural Applications
1. Canola

• Growing Degree Days
• Growth Stages
• Sclerotinia

2. Corn
• Growing Degree Days

3. Potato
• Late Blight

4. Sugarbeet
• Growing Degree Days
• Growth Stages
• Multiple Planting Dates
• Herbicide Timing
• Cercospora Infection Values



Agricultural ApplicationsAgricultural Applications
5. Sunflower

• Growing Degree Days
• Growth Stages

6. Wheat
• Growing Degree Days
• Growth Stages
• Multiple Planting Days
• Midge Degree Days
• Disease Forecaster

7. Crop Water Use
• Tables
• Maps

8. Irrigation Scheduler
9. Insect

• Degree Days



Energy ApplicationsEnergy Applications

1. Heating Degree Days
2. Cooling Degree Days



GISGIS--BASED IRRIGATION SCHEDULERBASED IRRIGATION SCHEDULER



Our Data CommunityOur Data Community



Requests in 
2006

.nl (Netherlands) 1458

.au (Australia) 965

.mil (USA Military) 949

.ca (Canada) 919

.it (Italy) 352

.br (Brazil) 189

.de (Germany) 157

.fr (France) 109

.gr (Greece) 81

.uk (United Kingdom) 80

.jp (Japan) 58

.ar (Argentina) 51

.cz (Czech Republic) 37

.in (India) 31

.be (Belgium) 30

.ru (Russia) 28

Foreign Foreign 
CountriesCountries .no (Norway) 26

.bw (Botswana) 22

.es (Spain) 21

.sa (Saudi Arabia) 20

.cr (Costa Rica) 18.ae (United Arab 
Emirates) 18
.mx (Mexico) 14
.se (Sweden) 7
.yu (Yugoslavia) 6
.pl (Poland) 4
.tw (Taiwan) 4
.th (Thailand) 2
.ch (Switzerland) 2
.fi (Finland) 2
.cn (China) 2
.ro (Romania) 1
.za (South Africa) 1
.lv (Latvia) 1



The StaffThe Staff

Adnan Akyüz
State Climatologist

Director, NDAWN Center

Barb Mullins
Data Manager

Radu Carcoana
Network Engineer

Dallas Morlock
Computer Programmer



ContactContact

Adnan AkyAdnan Akyüüzz
231 Walster Hall231 Walster Hall
NDSU Dept 7680NDSU Dept 7680

PO Box 6050PO Box 6050
Fargo, ND  58108Fargo, ND  58108--60506050

+1 (701) 231+1 (701) 231--65776577
Email: Email: Adnan.Akyuz@ndsu.eduAdnan.Akyuz@ndsu.edu

Web: Web: http://ndawn.ndsu.nodak.edu/http://ndawn.ndsu.nodak.edu/


