
A TIME-CORRECTOR DEVICE FOR 
ADJUSTING STREAMnOW REOORDS 

The f i r s t  job i n  compiling streamflow d a t a  from 
streamflow c h a r t s  i s  t o  mark storm r i s e s  and storm peaks, 
make c o r r e c t i o n s  a s  necessary f o r  t ime and s t a g e  height ,  and 
account f o r  i r r e g u l a r i t i e s  on t h e  c h a r t .  E r r o r s  i n  t h e  t ime 
s c a l e  can r e s u l t  from f a u l t y  c lock  opera t ion ,  i r r e g u l a r i t i e s  
i n  c h a r t  take-up by t he  drum, o r  expansion of  t h e  paper .  
This  no t e  sugges t s  a dev ice  f o r  making r a p i d  and accu ra t e  
t ime c o r r e c t i o n s .  

I n  p repar ing  streamflow records  a t  t h e  Hubbard Brook 
Experimental Fo re s t  i n  West Thornton, N.H., t ime c o r r e c t i o n s  
a r e  made i f  t h e  c h a r t  t ime i s  more than 15  minutes i n  e r r o r  
a t  t h e  end of  a 2-week per iod .  On t h e  Stevens A-35 cha r t ,  
used a t  Hubbard Brook, c o r r e c t i o n s  a t  storm r i s e s  and peaks 
can be made t o  5 minutes.  The u sua l  procedure is t o  p r o r a t e  
t h e  e r r o r  backward from t h e  end of t h e  time pe r i od  over  t h e  
number o f  days of  record .  

One method of doing t h i s  i s  t o  cons t ruc t  a small  
graph on t he  c h a r t  and mark o f f  t h e  time c o r r e c t i o n  on t h e  
v e r t i c a l  s c a l e  and t he  days of record  on t h e  ho r i zon t a l  
s ca l e ,  a s  shown i n  f i g u r e  1. The fol lowing example i l l u s -  
t r a t e s  t h i s  method. 

Data From Char t  

Chart t ime a t  end of  pe r i od  . . . . . .  0910 
Actual  t ime a t  end o f  pe r i od  . . . . .  0945 
E r r o r  i n  c h a r t  t ime . . . . . . . . . .  35 minutes slow 
Date record  s t a r t e d  . . . . . . . . . .  June 1, 1959 
Date record  ended . . . . . . . . . . .  June 15, 1959 
Number of days i n  per iod  . . . . . . .  '15 

 or ease  i n  computation, the  days  i n  which t h e  chart  i s  s t a r t e d  and stopped 
are counted a s  f u l l  days; there fore  15 days i s  considered the period.  



On the  graph ( f i g .  I ) ,  t h e  junc t ion  of t h e  v e r t i c a l  
day l i n e  with t h e  diagonal  g ive s  t he  5-minute i n t e r v a l  cor- 
r e c t i o n  f o r  t h a t  day. For example: i f  a storm peak occurred 
on June 5 a t  1020 ( c h a r t  t ime), 10  minutes should be added 
t o  t h i s  t ime; thus  1030 is the  a c t u a l  time of t h e  storm peak. 
O r ,  i f  a storm r i s e  occurred a t  0520 ( c h a r t  time) on June 11, 
t h e  co r r ec t ed  time i s  0545. P o i n t s  t h a t  f a l l  on t h e  junc- 
t i o n  of t he  ho r i zon t a l  and diagonal  l i n e  can b e  assigned t o  
t h e  i n t e r v a l  above o r  below the  l i n e  by a r b i t r a r y  r u l e .  

DATES OF RECORD 

Figure 1. --Graph used for  making time corrections. 

Although t h i s  method is s a t i s f a c t o r y ,  i t  r e q u i r e s  a 
s e p a r a t e  graph f o r  each t ime-scale  cor rec t ion ,  and i f  long 
continuous r o l l  c h a r t s  a r e  used t h e  graph is covered up dur- 
ing  t h e  course of marking and winding. 

An ad ju s t ab l e  s c a l e  was designed t o  overcome these  
disadvantages.  This  device c o n s i s t s  of a graph, permanently 
s c r i bed  on p l ex ig l a s ,  with ad ju s t ab l e  arms f o r  s e t t i n g  t h e  
most commonly-used time co r r ec t i ons  ( f i g .  2 ) .  Note t h a t  t h e  
graph below t h e  diagonal  arm i s  s i m i l a r  t o  t h a t  shown i n  
f i g u r e  1. 

Two arms a r e  provided t o  allow time co r r ec t i ons  t o  be 
made f o r  8-day and 15-day periods.2 The borders  of t h e  
graph a r e  etched t o  permit  wr i t i ng  i n  d a t e s  of record and 
time adjustments.  

The ope ra t i on  of t h e  time c o r r e c t o r  i s  a s  fol lows 
(us ing  t h e  d a t a  given i n  t h e  example and f i g u r e  1 ) :  Wri te  

2~trearnflow charts  (Stevens A-35 type) a t  the Hubbard Brook Experimental 
Forest  are checked once a week and changed every  second week. 



Figure 2. --The time-corrector device. A ,  the graph, scr ibed 
on 1/16-inch p lex ig las ;  B, the adjustable  p lex ig las  arm for  
15-day period (reading edge on lower s i de ) ;  C, adjustable  
arm for  8-day period; D, pivot point  (copper p in  permanently 
s e t  i n  p l a t e  and arm); E, ~ e t - ~ i n  (copper p in  s e t  i n  ad jus t -  
able  arm, engages hole i n  graph t o  pos i t ion  arm); F,  posi- 
t ion ing  holes i n  graph; G, etched margins of graph for  w r i t -  
ing  i n  dates  of record and time adjustments. 

d a t e s  of record  along t h e  e tched  p a r t  of  t h e  graph below t h e  
bottom ho r i zon t a l  l i n e .  Ro t a t e  t h e  long arm on t h e  graph (B) 
u n t i l  i t s  lower edge forms a s t r a i g h t  l i n e  from t h e  p ivo t  
p o i n t  t o  t h e  i n t e r s e c t i o n  of  t h e  ho r i zon t a l  l i n e  between 35 
and 40 and t h e  l a s t  v e r t i c a l  l i n e  t o  t h e  r i g h t .  P l ace  t h e  
s e t -p in  on t h e  arm i n  i t s  app rop r i a t e  ho l e  provided i n  t h e  
p l e x i g l a s  p l a t e .  A s  i n  f i g u r e  1, a time c o r r e c t i o n  f o r  a 
storm peak on June 5 would involve  a c o r r e c t i o n  of  10  min- 
u t e s ,  f o r  June 11, 25 minutes.  

I f  c o r r e c t i o n s  a r e  d e s i r e d  f o r  an 8-day per iod,  t h e  
same procedure is followed, us ing  t h e  s h o r t  arm ( C ) .  



This device can be adapted for making time correc- 
tions for precipitation intensity and hygro-thermograph 
charts, and also for correcting any prorated error such as 
gage height and skew.3 
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3 ~ k e w  o c c u r s  when t h e  c h a r t  i s  i n c o r r e c t l y  ~ o s i t i o n e d  on t h e  drumj i. e . ,  t h e  
h o r i z o n t a l  l i n e s  on the c h a r t  a r e  n o t  p a r a l l e l  t o  t h e  drum rim. 


