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Th e  Applie d Clim ate  Inform ation 
Syste m  (ACIS) de ve lope d and 
m aintaine d by th e  NO AA Re gional 
Clim ate  Ce nte rs (RCCs) is  de signe d 
to m anage  th e  com ple x flow  of 
inform ation from  clim ate  data 
colle ctors to th e  e nd use rs  of clim ate  
inform ation. Its purpose  is  to both  
alle viate  th e  burde n of clim ate  
inform ation m anage m e nt for pe ople  
th at re q uire  clim ate  inform ation to 
m ak e  m anage m e nt de cisions and to 
m anipulate  data for basic and 
applie d re se arch . ACIS brings 
h istorical clim ate  inform ation and 
ne ar re al- tim e  data toge th e r unde r 
one  um bre lla syste m  w h e re  th e y are  
fuse d into q uality products to asse ss  
h istorical clim ate  tre nds, e nh ance  
daily ope rational de cisions, or assist 
w ith  any num be r of clim ate  
de pe nde nt activitie s.

ACIS inform ation is  de live re d to e nd 
use rs  as value - adde d products th at 
are  re adily use d in daily ope rations. 
Th e se  products are  tailore d to use r 
ne e ds, e asily acce sse d, and de live re d 
in a form at spe cifie d by th e  use r. Th e  
products can be  pulle d from  w e b 
site s, autom atically de live re d to th e  
use r via scripting program s, or 
inte grate d dire ctly into locally 
de ve lope d com pute r sim ulation or 
m anage m e nt m ode ls.

AACCIISS  BBEENNEEFFIITTSS
Clim ate  data m anage m e nt is  tim e  
consum ing and labor inte nsive . In th e  past, 
re source  m anage rs, de cision m ak e rs, and 
re se arch e rs struggle d to adm iniste r local 
arch ive s of clim ate  inform ation to support 
th e ir spe cific ne e ds. Th is  dive rte d tim e  and 
re source s from  prim ary task  as local clim ate  
arch ive s re q uire  m ainte nance , updating, 
and softw are  m odifications. Re liance  on 
ACIS to provide  ne e de d clim ate  
inform ation fre e s  de cision m ak e rs, m anage rs, and re se arch e rs from  
th e se  data m anage m e nt task s. Th is  re sults in im prove d de cision 
support and re duction in organiz ational re source s de vote d to data 
m anage m e nt activitie s.

Be yond ph ysical infrastructure , ACIS incorporate s th e  colle ctive  
k now le dge  of Re gional Clim atologists and Inform ation Te ch nology 
e xpe rts to addre ss  th e  ne e ds of clim ate  data use rs  in a varie ty of se ctor-
spe cific discipline s. ACIS is  an e volving syste m  th at is  continually 

update d w ith  ne w  
source s of data, ne w  
products to m e e t 
spe cific use r 
de m ands, and state  
of th e  art 
te ch nologie s  to 
de live r th e se  
products to use rs  in 
e fficie nt and cost 
e ffe ctive  w ays.

CUSTOM DESIGN
Th e  NW S us e s  ACIS 
cus tom  inte rface s  to 
s atis fy inte rnal clim ate  
data ne e ds  (xm ACIS) 
and th e  ne e d for 
s upplying clim ate  
inform ation to th e  
ge ne ral public 
(NOW Data)

STATE AND FEDERAL AGENCIES USE ACIS 
TO ENH ANCE TH EIR OPERATIONS

• NW S: NOW Data, xm ACIS
• NRCS: Cus tom  inte rface  and products
• USDA/JAW F: Data provis ion for m apping
• Unive rs ity of W as h ington: Us e s  ACIS data for 
ne ar re al-tim e  s oil m ois ture  m ode l
• State  Clim atologis ts : W e b page s  in th e  
follow ing State s  us e  ACIS data - LA, MS, OK , 
DE, PA, CA, NE, IL

AAPPPPLLIIEEDD  CCLLIIMM AATTEE  
IINNFFOO RRMM AATTIIOO NN  SSYYSSTTEEMM

Th e  Re gional Clim ate  Ce nte r Program  is ad m iniste re d  
by th e  National O ce anograph ic and  Atm osph e ric 
Ad m inistration / National Clim atic D ata Ce nte r



WW HH YY  IISS  AACCIISS  UUNNIIQQUUEE??
M ost clim ate  data m anage m e nt 
syste m s focus on th e  storage  of 
clim ate  data and, at be st, provide  
th e  ability to acce ss  data subse ts or 
sim ple  pre - de fine d sum m arie s  from  
single  datase ts. ACIS is  uniq ue  
am ong clim ate  data m anage m e nt 
syste m s be cause  it focuse s  on 
producing custom e r- drive n, value -
adde d products th at com bine  data 
from  m ultiple  data source s. Product 
q uality is  assure d th rough  rigorous 
de finition of station and individual 
station e le m e nt com patibility 
de fine d in a m e tadata database . 

D ata and m e tadata arch ive s, 
product acce ss  inte rface s, and 
product ge ne ration capabilitie s  e xist 
at m ultiple  RCCs. Th e se  capabilitie s  
are  link e d via th e  Inte rne t to provide  
a se am le ss, robust and re liable  
product acce ss  syste m . 
Products can be  ge ne rate d and 
de live re d to a use r by e xtracting 
inform ation from  m ultiple  
RCCs data arch ive s. Th is  fe ature  
provide s th e  ability to produce  
and de live r products th at 
re q uire  acce ss  to uniq ue  
re gional datase ts th at m ay not 
be  m aintaine d at all RCC 
locations. Th is  'be h ind th e  

sce ne s' fe ature  of ACIS e nable s a 
use r to spe cify a product w ith out 
h aving to k now  w h e re  data w ith in 
th e  ACIS syste m  are  store d and 
m anage d.

• Produce s  m ultiple  s tation s um m arie s
• Obtains  inform ation from  m ultiple  data 
ne tw ork s  to im prove  ge os patial de ns ity
• 'Th re ads ' s im ilar s tations  to e xte nd 
te m poral data re cords
• Joins  inform ation from  m ultiple  
obs e rvation inte rvals  (h ourly, daily, 
m onth ly...)
• Us e s  m ultiple  clim ate  obs e rvations  to 
produce  de rive d clim ate  param e te rs  
and indice s

AACCIISS  SSYYSSTTEEMM   CCOO MM PPOO NNEENNTTSS
ACIS is a colle ction of re usable  softw are  m od ule s th at provid e  consiste ncy b e tw e e n all proce sse s in th e  syste m . 

Re usable  m od ule s offe r a program m ing style  th at facilitate s a m aintainable  and  e xte nsible  syste m .

MM EETTAADDAATTAA

M e tadata is  s im ply de fine d as data de scribing oth e r 
data. ACIS m e tadata is  m anage d using a re lational 
database  syste m  th at is  q ue rie d e xte nsive ly during 
th e  proce ss  of data discove ry, data e ntry and 
e xtraction, and product ge ne ration. Th e  m e tadata 
de te rm ine s th e  availability of stations and station 
data e le m e nts re q uire d by a se le cte d product, 
de te rm ine s link s  be tw e e n stations to e xpand 
te m poral e xte nt of data re cords, guide s  conve rsion 
of data colle cte d in incom patible  units, and 
e valuate s th e  q uality of data re cords base d on data 
value  flags. Th e  ACIS m e tadata syste m  is  de rive d 
from  Fe de ral Ge ograph ic D ata Com m itte e  (FGD C) 
com pliant inform ation obtaine d from  th e  National 
Clim atic D ata Ce nte r (NCD C) and National W e ath e r 
Se rvice  (NW S).

DDAATTAA  IINNGGEESSTT

D ata inge st proce sse s  colle ct re al- tim e  data from  
Inte rne t and sate llite  source s as w e ll as h istorical 
data obtaine d using se m i- autom ate d file  transfe r 

m e th ods. Th e se  source s disse m inate  data 
in diffe re nt transm ission form ats. Inge st 
m odule s route  th e  incom ing data to 
q uality control routine s, e xam ine  data 
re cord h e ade rs to de te rm ine  ne tw ork  
ow ne rsh ip, and route  th e  incom ing data 
to local data and m e tadata arch ive s. D ata 
e ntry proce sse s  e xist th at allow  for 
inclusion of unofficial, non- publish e d 
station data. Th is  allow s for m anual data 
e ntry/e dit follow e d by 'inje ction' of th e se  
data into standard ACIS data inge st 
proce sse s.

CCLLIIMM AATTEE  DDAATTAA

Clim ate  data available  in ACIS consists of in- situ 
obse rvations colle cte d from  a varie ty of fe de ral, 
re gional, state , and local w e ath e r and clim ate  
ne tw ork s. Both  arch ive  q uality h istorical data and 
ne ar re al- tim e  data inge ste d from  ope rational data 
transm ission stre am s are  available . ACIS data are  
prim arily use d for th e  ge ne ration of ope rational 
clim ate  products but also provide  arch ive  q uality 
datase ts. Ne w  data source s are  continually adde d 
continge nt on de m and, ne e d, tim e , and funding.

METADATA COMPONENTS
• Ge ograph ical Ide ntifie rs  (coordinate s , e le vation, political boundarie s , 
h ydrologic are as , tim e  zone s , e tc.)
• Station nam e , ne tw ork  ide ntifie r(s ), and s tation id(s )
• Station h is tory de s cribing ch ange s  to s tation ch aracte ris tics
• Tim e  of obs e rvation and data e le m e nts  m e as ure d
• Units  of m e as ure  for e ach  obs e rve d data e le m e nt
• De finitions  of q uality control flagging s ys te m s
• Link s  be tw e e n individual s tations  w ith  h om oge ne ous  data re cords
• Sum m ary of obs e rvation availability for e ach  s tation and s tation 
e le m e nt



QQUUAALLIITTYY  CCOO NNTTRROO LL

ACIS data are  subje ct to a h ie rarch y of q uality 
control th at include s com parison to ph ysical and 
clim atological lim its and inte r- com parison of data 
e le m e nts. A m ore  com pre h e nsive  syste m  h as be e n 
de ve lope d for ACIS th at include s e nh ance d ch e ck s  
base d on pe r- station statistical lim its and an 
advance d ge ospatial re gre ssion m ode l. Th is  syste m  
is  be ing te ste d by th e  RCCs and NCD C and sh ow s 
gre at prom ise  in ide ntifying e rrors w h ile  
m inim iz ing m is- ide ntification of data e xtre m e s th at 
are  valid obse rvations. Th is  syste m  is  sch e dule d for 
ope rational im ple m e ntation in th e  first h alf of 2007. 
RCC Re gional Clim atologists w ill re vie w  
obse rvations flagge d by th e  autom ate d QC syste m  
as suspe cte d e rrors. Th is  tw o- tie re d syste m  of QC 
w ill e nsure  th at data e nte re d into ACIS w ill be  of th e  
h igh e st possible  q uality. PPRROO DDUUCCTTSS

All output 
de live re d via 
ACIS to an e nd 
use r is  classifie d 
as a product.  A 
product can be  a 
tabular data 
listing, a sim ple  
or com plicate d statistical analysis, a station m e tadata 
sum m ary, or a graph ical display. ACIS include s a w ide  
array of standard products th at adh e re  to rigid 
standards for data q uality, use  of ce rtifie d statistical 
analysis  routine s, com pliance  to rule s for inte rpre ting 
data flags, and com m only acce pte d output form atting. 
Ne w  products subm itte d for inclusion to ACIS m ust 
unde rgo a re vie w  proce ss  th at e nsure s  com pliance  w ith  
th e se  q uality standards.

DDAATTAA  AARRCCHH IIVVEE

ACIS data are  curre ntly store d using th e  Ne tw ork  
Com m on D ata Form  (ne tCD F). Th is  form at le nds 
itse lf to data acce ss  spe e d, e fficie nt use  of storage  
space , and acce ptance  by a w ide  com m unity of 
clim ate  data use rs. Th e  im ple m e ntation of re dundant 
ACIS data store s at m ultiple  RCCs e nsure s  tim e ly 
availability of data and products in th e  e ve nt of 
ne tw ork  or data ce nte r failure . Synch roniz ation of 
datase ts am ong th e  RCC data ce nte rs e nsure s  th at 
ide ntical inform ation is  provide d re gardle ss of point 
of acce ss. A re m ote  sw itch ing syste m  autom atically 
distribute s ACIS re q ue sts am ong available  se rve rs to 
provide  distribute d load and tim e ly syste m  re sponse .

USER CUSTOMIZ ED PRODUCTS
• Station s e le ction
• H is toric pe riod of data re cord
• Obs e rvational e le m e nts
• Type  of analys is
• Output form at
• Oth e r product-s pe cific ch oice s

D iagram  sh ow ing th e  proce sse s of d ata capture , 
arch ive , q uality control, and  prod uction of a value -
ad d e d  clim ate  d ata prod uct

NO W D ata is use d  to satisfy clim ate  d ata ne e d s in e ve ry 
W e ath e r Se rvice  Fore cast O ffice  across th e  U nite d  State s.

Pe rce nt of Norm al Pre cipitation (7/10/2006 -  8/8/2006) 
prod uce d  using ne ar re al- tim e  ACIS d ata.



UUSSEERR  IINNTTEERRFFAACCEE

ACIS provide s th re e  distinct type s of use r inte rface s th at 
include  standard or custom  w e b brow se r acce ss  to data 
and products, a scripting inte rface  using standards-
base d XM L- RPC (e Xte nsible  M ark up Language  – Re m ote  
Proce dure  Call), and dire ct program m ing to th e  ACIS 
application program m ing inte rface  (API). M ost use rs  find 
th e  brow se r inte rface  sufficie nt to m e e t th e ir ne e ds. 
Curre nt brow se r inte rface s to ACIS include  CLim ate  
Inform ation for M anage m e nt and O pe rational D e cisions 
(CLIM O D ), NO AA O n- line  W e ath e r D ata (NO W data), 
xm ACIS (custom  NW S inte rface ), and oth e rs. 

Th e  XM L- RPC inte rface  provide s an inte rm e diate  le ve l of 
acce ss  to ACIS th at provide s m ore  options for use r 
spe cification of products th an th e  w e b  inte rface s. A use r 
w ish ing to sum m ariz e  rainfall re cords for all stations in a 
spe cific state  or h ydrologic re gion m igh t use  th is  
inte rface  to produce  input file s for a m ode ling 
application.

At th e  advance d acce ss  le ve l a use r can utiliz e  th e  ACIS 
API to dynam ically link  de cision support m ode ls to ACIS 
data re source s. D ire ct acce ss  to ACIS th rough  th e  API is  
th e  m ost e fficie nt m e th od to obtain data w h e n 
ope rational ne e ds re q uire  fre q ue ntly update d clim ate  
inform ation.

AACCIISS  VVIISSIIOO NN
ACIS is  a fully functional syste m  w ith  a fle xible  
de sign. ACIS w ill e volve  to incorporate  additional 
data source s, ge ne rate  ne w  and im prove d data 
products, tak e  advantage  of e m e rging te ch nologie s, 
and re spond to th e  ne e ds of its use rs.

FUTURE ACIS ENH ANCEMENTS
• Expand clim ate  data h oldings :
  • SNOTEL (SNOpack  TELe m e try)
  • SCAN (Soil Clim ate  Analys is  Ne tw ork )
  • RAW S (Re m ote  Autom ate d W e ath e r Stations ) 
ne tw ork

  • U.S. Ge ological Surve y pre cipitation and s tre am  
flow  ne tw ork s

  • Coas tal data ne tw ork s
  • Re gional, State , and local m e s one ts
  • Include  non-clim atic data s uch  as  air q uality
• Expand and e nh ance  clim ate  data products
• Enh ance  Ge ograph ic Inform ation Sys te m  (GIS) 
capabilitie s
• De ve lop re lational databas e  inte rface s

AABBOO UUTT  TTHH EE  RRCCCC  PPRROO GGRRAAMM
For ove r tw e nty ye ars NO AA’s Re gional Clim ate  Ce nte r Program  h as be e n re cogniz e d by Congre ss  as vital to th e  
e fficie nt, coordinate d de live ry of NO AA clim ate  se rvice s from  national to local le ve ls. Th e  m ission of th e  s ix 
ce nte rs is  to provide  q uality data ste w ardsh ip, im prove  th e  use  and disse m ination of clim ate  data and 
inform ation for th e  e conom ic and socie tal good of th e  U .S., and conduct applie d clim ate  re se arch  in support of 
im prove d use  of clim ate  inform ation.

H igh  Plains  RCC Lincoln, Ne bras k a
Unive rs ity of Ne bras k a
Ke nne th  G. H ubbard (402) 472-829 4

Midw e s te rn RCC Ch am paign, Illinois
Illinois  State  W ate r Surve y
Ste ve n D. H ilbe rg (217) 333-849 5

North e as t RCC Ith aca, Ne w  York
Corne ll Unive rs ity
Arth ur T. De Gae tano (607) 255-0385

South e as t RCC Colum bia, South  Carolina
S.C. De pt. of Natural Re s ource s
Jas on Allard (803) 734-9 558

South e rn RCC Baton Rouge , Louis iana
Louis iana State  Unive rs ity
Ke vin Robbins (225) 578-1063

W e s te rn RCC Re no, Ne vada
De s e rt Re s e arch  Ins titute
Rich ard L. Re inh ardt (775) 674-7017




