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Soil climate simulation models allow the

study of soils in the 4" dimension — Time.....

Annual Precipitation of Ridgway, PA (1893-2010)
MLRA 127 — Eastern Allegheny Plateau & Mountains (Typic Udic, Mesic, Iong term record)
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Goal

Improve access and usabillity of the Newhall
Simulation Model (NSM; VanWambeke, 1992) to
understand soll climate—in particular soil moisture
and temperature regimes determined from long-
term climate records.
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Obijectives

m Port NSM program from Basic to modern
anguage (Java)

s Provide intuitive graphical user interface for
setting up model runs and visualizing results

s Enable batch processing (input/output)
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Van Wambeke Basic Version (1992)

Command Prompt - basica storvar

Station:-Williamsport PA Country:-USA Latit: I
Elevation: 528 Longit: 76 &5

Annual rainfall Y83 mm Waterholding capacity:
Temperature regime: mesic Moisture regime: Ustic

SOIL CLIMATIC REGIME ACCORDIMG TO MEWHALL COMPUTATION
(s0il temp.=air temp.+1.8 C; amplit. reduced by 1-3>

JAN FEB MAR APR MAY JUN JUL alG SEP 0CT NOU

monthly rainfall <mm2>

44.2 4@.4 113.5 96.8 95.8 98.6 6H6.8 13.5 54.9 6.4 17.5
monthly air temperatures (Celcius)

-2.2 a.9 3.7 2.1 16.3 21.14 22.8 21.9 19.8 18.5 5.3
monthly evapotranspiration (Thornthuwaite?,. mm.

Ba.a 1.5 11.4 38.6 98.9 127.6 142.1 126.6 96.9 39.9 14.4

TEMPERATURE CALENDAR MOISTURE CALENDAR
T<5> <5 = S5<T<8> ¢B := T>8> 1 =DRY ; 2 = MsD 5 3 = MOIST

1 sessesescsesomsensen] 5 xsessesssesesssnsnsxIB

222222222222222333333333333333
333333333333333333333333333333
333333333333333333333333333333
333333333333333333333333333333
333333333333333333333333333333
333333333333333333333333333333
333333333333333333333333333333
333333333322222222222222222222
222222222222222222222222222222
222222221414144441444444444444141
1111144333449 34434334314394131
1111131133 113111222222222222322

Number of cumulative days that Highest number of conszecutive days
the moisture control section that the MCE is

During one year When soil temp is
H iz ahove 5 deg. G
MAD MOIST M-D MOIST zolstice

fter summeriafter winte

Computed by BASIC program FLEENSM <FEB 1991)>.
Tentative subdivizion: Wet Tempustic for a waterholding capacity of
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JNSM Application (2011)

Java Hewhall Simulation Moded - a soll climate simulation model  version 1.4.5
Input | Duput
Data | Userinfo |
= Single Model Run (2 Batch Madel Run
(=) SelectMogel File ) Craate Maw Madel File
| D run model | clear all &)

Station: |

S —
Stats/Province:
Elevalion:

Lahiuds:

Longiude:

Network Type: | Selectons | -

Feriod Begin:

Penad End:

Perind Type: | Zzlec one bt

Java Newhall Simulation Model - a soil Chmate simulation medal  version 1.4.5
Input | Cuput
Report | Climograph | Modgl Run Summary
Station: WILLIAMSPORT
Peried of Record: 1930 - 1930
Perod Type: normal
Mean Annual Precipitation: 703 mm
Soil Temperature Ragima: Mesic
160
£
£ 140
—

-Java Newhall Simulation Model - a soil climate simulation model  version 1.4.5

Input | Cuput

Wean Manthly Precipiation (mm)

Air-Soil Termperature Offz et == {*C greaterthan airtemp

Jan Fab Mar Apr iay
o] o | ] 1] |
Wean Manthly &ir Temperature (")
Jan Fab Mar gt nay
ol [ o | ] 1] |

Hates |

PENNSTATE

Repart | Glimograph | Model Run Summary

Station: WILLIAMSPORT

Peried of Record: 1930 - 1930
Period Type: normal

Mean Annual Precipitation: 703 mm
Soil Temperature Regime: Mesic

Soil Cli R

Latitude:

41.24%

Longitude: -76.92=
Elevation: 158 m

waterholding Capacity: 200 mm
oil Maisture Regima: Ustic
Subgroup Modifier®: WetT TempuUsTIC

N h

JAN FEB MAR  APR MAY  JUN

Mean Monthly Air Temperature (“C)
-2.17 0.89 372 9.11  16.28 2111

JuL

22.83

Mean Monthly Soil Temperature (*C at 50 cm depth)

575 5.75 B.6D 8.93 12.06  15.14
Mean Monthly Precipitation {mm)
44,20 4039 11354 96,77 9500 SB5S

17.34

B6.04

Monthly Total Potential Evapotranspiration {mm)

0.00 1,49 1149 3855
Monthly Total Water Balance {mm})
44.20 3890 102.10 58.22 4.07 -29.05
Soil Temperature Calendar
ST<5°C  5°C<ST<B°C  5T»B°C
—

Jan
FEB
MAR
APR
MAY
Jun
JuL
AUG
SEP

MO
nFC

*Soil dimate terms include Subgroup criteria as defined in Soil Taxonomy (1999) and keys to Soil
Taxonamy (2010) and those proposed in Newhall source code [ManWambeke et al, 1992)

-76.08

AUG

21.94

17.72

13.46

90,93 12760 142,10 126,57

-113.11

Soil Moisture Calendar

g Il Simulation Model
(MAST = MAAT + 1.2 °C; Amplitude 0.66)

OCT WOV DEC

SEP

19.78

15.75

54.86

96.94

-42.08

Annual

1050 533 -1.06 10.70
1281 9.61 7.03 11.20
635 17.53 56.39  70D3.08

3995 1439 0.00 689.96

-3360 314 G639 13.12 eint

r May Jun

Latitude: 41.24°

Longitude: -76.92°

Elevation: 158 m

Waterholding Capacity: 200 mm
Soil Maistura Regima: Ustic
subgroup Modifiert: Wet Tempustic

Jul Aug Sep Oct

- Utilization (PET = Precipitation)
& Patential Evapotranspiration (PET} with data point

riteria as defined in Soil Taxonomy (1999} and keys to Soil
d in Newhall source code (VanWambekes et zl, 1993)
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JNSM System Components
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Newhall Model Run Inputs

B Metadata (user information, climate network, start/end years,
date of model run, source units — English/Metric, etc.)

= 12 monthly precipitation values*

= 12 monthly air temperature values*
m Elevation

m | atitude/Longitude

m Configurable parameters
a0 MAAT-MAST relationship

a0 Water holding capacity
* Requires Serially Complete Input Data Records
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3 Types of JNSM Jobs

® Single station- single run

<€

= Multiple stations — single run

® Single station - multiple run

| A

1 stationMame

2 ALLENTOWN LEHIGH VLY AP
3 ALTOOMA BLAIR CO AP
4 ALTOOMA 3'W

5 BAKERSTOWN 3 WNW
6 BELTZVILLE DAM

7 BIGLERVILLE

8 BLOSERVILLE1IN

9 BLUE MARSH LAKE

10 BRADFORD RGNL AP
11 BRADFORD 4 SWRES 5

B

HCN
HCN
HCN
HCN
HCN
HCN
HCM
HCM
HCM
HCMN

C D E F G AD
netType latDD lonDD elev tlan tFeb f pdTypd pdStartyr pdEndyr a

40.65 -75.45 119 -2.72 -1.17 Norma

40,30 -78.32 450 -2.56 -1.17 MNormal

40.50 -78.47 402 -3.06 -1.61 Normal

40.65 -79.98 375 -3.00 -1.33 .+« - mn

A0.77 A B C D E F G

39.93 1 stationName neitType latDD lonDD elev tlan tFeb

40.27 2 |WILLIAMSPORT HCN 41.24 -76.92 520 22.4 23.6

40.38 3 |WILLIAMSPORT HCN 41.24 -76.92 520 27.7 28.1/

A1.80 4 |WILLIAMSPORT HCN 41.24 -76.92 520 25.4 30.6

4190 3 |WILLIAMSPORT HCN 41.24 -76.92 520 31.3 28.9|
6 WILLIAMSPORT HCM 41.24 -76.92 520 26.5 23.6
7 WILLIAMSPORT HCM 41.24 -76.92 520 29.2 27.1
EIWILLIAMSPORT HCM 41.24 -76.92 520 294 21.9

B 9 'WILLIAMSPORT HCN 41.24 -76.92 520 24.6 23.3
10 WILLIAMSPORT HCM 41.24 -76.92 520 269 32.1
11 WILLIAMSPORT HCM 41.24 -76.92 520 1954 21.9

—

Batch via file

Interactive

ow =1 model run

AH

annual
annual
amnual
annual
annual
annual
annual
annual
annual

1837
1858
1899
1500
1501
1502
1903
15304

7874
71.874
7874
7.874
7.874
7874
71.874
7.874
7874
7.874

aH

maatmast

216
2.16
216
216
2.16
216
2.16
2.16
216
2.16
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Newhall Model Run Outputs

m SOl
m SOl
m SOl

moisture regime classification
subgroup modifier
temperature regime classification

= Annual water balance

= Summer water balance

® Estimated potential evapotranspiration

® Soll moisture and temperature calendars

m Soil Moisture Control Section ‘state’ summaries
(cumulative & consecutive days)

PENNSTATE
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Station: WILLIAMSFORT Latitude: 41,24

Period of Record; 1930 - 1930 Longitude:; -7&.52°

Feriod Typa: normal Elevation: 158 m

Mean Annual Precipitation: 7032 mm Waterholding Caoacity: 200 mm Calendar Report
Soll Temperature Regime: Mesic Soll Moisture Regime: Ustic

Subgroup Modifier®: Wet Tempustic

Soil Climate Regime--Newhall Simulation Model
(MAST = MAAT + 1.2 °C; Amplitude 2.66)

JARN FEB MIAR APR, M Ay JUN JuL ALG SEP QCT MW DEC Annual
Mean Monthly Air Temperature (°C) -
-2.17 0.89 3.72 3.11 15.28 21.11 22.83 21.94 19.78 10,50 533 -1.0& 10,70
—_— Mean Monthly Soil lemperature (*C at b0 cm depth)
575 5.75 5.60 3.93 12,06 15.14 17.24 17.72 15.75 12,81 3.61 703 11,20
Mean Monthly Precipitation {mm)
44,20 40,339 113.54 9577 95.00 28.55 56.04 13.46 54.86 5.35 17.53 56.39 J03.08
Monthly Total Potential Evapotranspiration {mm)
0.00 1.4% 11.44 38.55 20,93 127,50 142,10 126,57 95,94 33.95 14.33 0.00 589,96
Monthly Total Water Balance {mm)
> 44,20 38.90 102,10 58.22 4,07 -29.05 =760 -113.11 -42.08 -33.60 3.14 56.39 13.12
Soil Temperature Calendar Soil Moisture Calendar
ST«<E5eC S5PC<ST<80C ST=8°C Dry in SMCS Moist/Dry Moist
L DN B | S
JAMN
FEB
AR,
APR
MAY
JUr
JuL
ALG
SEP
QCT
[N
CEC

*Soil climate terms include Subgroup criteria as defined in Soil Taxonomy (1999) and keys to Soil
Taxonomy (2010} and those proposed in Newhal source code (WanWambeke et al, 1992)

report.pdf created from jMSM w14 4 Sat May 7 16:38:30 GMT-0400 2011



Station: WILLIAMSPORT

Feriod of Record: 1930 - 1930
Feriod Type: normal

Mean Annual Precipitation: 703 mm
Soll Temperature Regime: Mesic

160

140
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100
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20

Precipitation/Potential Evapotranspiration (mm)

0]
Jan Feb Mar Apr May Jun

- Sumplus

@@ Precipitation with data point

Latitude:  41.24°

Longitude: -7¢.92°

Elevation: 158 m

Waterholding Capacity: 200 mm
Soll Moisture Regime: Ustic
Subgroup Modifier®; Wet Tempustic

Jul Aug Sep

- Utilization (PET > Precipitation)
@8 Potential Evapotranspiration (PET) with data point

*Soil cimate terms include Subgroup criteria as defined in Soil Taxonomy (1999) and keys to Sail
Taxonomy (2010) and those proposed in Newhall sou-ce code (WanWambekes et al, 1992)

climograph.pdf created from jMSk «1.4 4 Sat May 7 16:38:44 GMT-0400 2011
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MODEL RUM SUMBMARY

jHEM varsion 1.4.5
nsmversion 1.4.4
Model Run Diate: 20110331

STATION

Marme: WILLIAMSP ORT

Metwork Type: HCM

Latitude: 41.24 Longitude: -¥6.92
Elewvation: 158 ft

Country; LIS

StatefProvince: 42

COMTACT

Last Mame: sloan
First Marme: jim
Title:
Qrganization:
Address:

City:
StatesProvince:
Postal Code:
Country:

Ermail:

Phane:

Period of Record: 1930 - 1530
Period Type: normal

IMPLITS in ariginal source units {eralish):

Air-Soil Temperature Offset (°F). 2.2
Waterholding Capacity (in): 7.9

fean Monthly Precipitation {in). 1.74,1
fean Manthly Air Temperature (°F); 28,

,3.81,3.74,3.88,2.60,0.53,2.16,0.25,0.69,2.22
0,38.70,48.40,61.30,70.00,73.08,71.49,67.60,50.90,41.563,30.08

Summary

sumrany pdf created from jM Sk w14 .4 Sat May 7 16:38:55 GMT-0400 2011




Model Run XML File

<?=xml version="1.0"7=

- <model>
- =metadata=
= Encapsulates all - <stainfo> |
<nettype=HCN</nettype>
1 1 1 <stnname>=ALLENTOWN LEHIGH VLY AP</stnnamex
iInformation in a
<stnelev=119.0</stnelev=
m0d6| run <stateprov=PA</stateprov>
<country =US < /country =
- < /stninfo=
= Enables sharing and - Cmiras
. + <cntinfox=
preserving runs + <notes>
zrundate=20110505</rundate=
. . znsmver=1.4.4</nsmver=
u EaS”y parsed W|th <srcunitsys=metric</srcunitsys>
] < /metadata=
- <input=
programming tools e ions
. z|lat=40.65</lat>
(data. mlnlng) {Iun}—?5.45i:;’lon:=-

zusercoordfmt>DD< /usercoordfmt>
< flocation >
- «<recordpd=
= pdtype=normal</pdtype=
<pdbegin=1971</pdbegin=
=pdend>2000</pdend=
</recordpd=
- <precips=
<precip id="Jan">=88.9</precip>
<precip id="Feb"=69.85</precip=
<precip id="Mar">90.42 < /precip>
<precip id="Apr">88.65</precip=

PENNSTATE
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Package Contents

jNSM 1.4.5 - Java Newhall Simulation Model

User Guide

May 5, 2011 DRAFT

s |NSM_installer.exe
s |NSM_UserGuide.pdf

0 NRCS Natural Re:sources.
. \ "4 Conservation Service
s Template Batch Metric.xIsx

m All PA JNSM Example Batch Metric.xlsx/csv
x Williamsport PA J]NSM Example Batch English.xlsx/csv
s WILLIAMSPORT_ 1930 1930.xml

m Currently collecting Peer Review comments
m Preparing submission for USDA CCE Certification

PENNSTATE
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Proposed Next Phase

m Web browser application
m Central model run repository

m Repository query and exploration tools; for example:
o Find all Mesic, Typic Udic model runs
o Find model runs within MLRA 147
o Map model runs with soil climate regimes similar to Berks series
o Map model runs where estimated PET > 640mm

Web

MN5M GUI
Y Vi VN NSM
['“J 5 ] Web Services
NSM b+ Internet ¢
Desktop = \ J { N\
. J Web NSM
A A~ \
NSM Repository

Explorer

PENNSTATE
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jNSM inputs gathered through geospatial overlay of (28) map layers

Physiography/Geography/Soil Monthly Precipitation

Monthly Temperature

1 grid cell

ELEVATION e JANUARY ——

LONGITUDE FEBRUARY

LATITUDE

May -

5SURGD

i ], p—

AUGUST

SEPTEMBER

DOCTDBER

NOVEMBER

 DECEMBER

'l‘
1 grid cell= 1 jNSM input record and model run

! A 1 2} e | o FENEEl e PR el R LM N o R e RS Y FED v | w % Yz AA | AB | AC | AD | AE | AF | AG | AH @A
1 'stationNamenetType  LatDD LonDD elevtlan tFeb tMar tAprtMay tiun tiul tAug tSep tOct tNov tDec plan pFeb pMar pApr pMay plun  plul  pAug pSep pOct pNov pDec pdType pdstarty pdEndYawc  maatmast entryCode stP
2 CELL1D PRISM CELL -76.89 4137 461 -5.26 -4.05 107 7.30 13.36 17.87 20.44 19.48 15.17 9.02 3.93 -2.35 72.44 63.54 B2.35 88.52 96.08 117.26 102.1%8 £7.12 103.56 B3.06 §9.79 73.92 Normal 1371 2000 200.00 1.20 UsSA
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