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1. INTRODUCTION 

The w r i t i n g of t h i s report has been prompted by the f ind ings dur ing 

the course of s t a t i o n eva luat ion and the w r i t i n g of f lood r e p o r t s . 

It has become a l l too obvious that many s t a t i o n r a t i n g curves have 

not been adequately def ined at the upper end. There has a l s o been no 

attempt to de f ine the leve l on the ra t ing curve at which overbank 

flow occurs . 

This report o u t l i n e s o f f i c e and f i e l d procedures required to take 

advantage of high water cond i t ions when they occur In order to obta in 

a bet ter d e f i n i t i o n of the upper por t ion of r a t i n g curves . 

The s l o p e - a r e a measurement technique 1s proposed as the best method 

at present for obta in ing peak flows at s i t e s where 1t Is Impossible 

or very c o s t l y to obtain d i r e c t measurements dur ing f l o o d s . 

Good Ind i rect measurements w i l l provide a sound bas is fo r 

e x t r a p o l a t i o n of r a t i n g curves . 

2. OFFICE PROCEDURE 

2.1 S e l e c t i o n of Stat ions 

A l l a c t i v e stream gauging s ta t ions should be reviewed to 

determine the ones r e q u i r i n g bet te r d e f i n i t i o n of the upper 

por t ion of the r a t i n g curve . The USGS has a general ru le that 

r a t i n g curves should not be extended beyond double the highest 

measured flow used to def ine that r a t i n g curve . The purpose of 

each s t a t i o n should be Included 1n the review to help determine 

p r i o r i t i e s ( e . g . s t a t i o n s that requ i re only low flow should not 

be considered fo r peak flow measurements at t h i s t ime) . Once 

p r i o r i t i e s are s e t , s i t e s can be s e l e c t e d . 

2.2 S e l e c t i o n of S i t e s 

In times of f loods 1t Is sometimes Impossible or Impract ica l to 
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measure peak flows as they occur . Access may be Impossib le , 

cableways destroyed or unsafe, t iming of peaks impossib le to 

p r e d i c t , the peak flow may be of very short d u r a t i o n , and 

weather may cancel access by a i r . In order to be ready for 

these s i t u a t i o n s , the techn ic ian should review maps and have a 

s i t e in mind at each gauging s t a t i o n that would be s u i t a b l e for 

an i n d i r e c t measurement. It should be remembered that i t is 

necessary to obta in a s i t e where there i s a uniform s lop ing 

surface between cross sect ions and a l s o a converging reach i f 

p o s s i b l e . 

2.3 F lood-Caus ing Events 

The t e c h n i c i a n should be aware of l o c a l cond i t ions that w i l l 

cause f loods in h is area (eg . low l e v e l snow f a l l and p r e d i c t i o n 

of heavy p r e c i p i t a t i o n ; heavy spr ing snow pack with continued 

warm temperatures, thunderstorms, e t c . ) . This can be done by 

contact with gauge readers , l o c a l c i t i z e n s or by radio and T .V . 

broadcasts of the weather as wel l as making use of real time 

data reports from data c o l l e c t i o n platforms (DCP). 

3. FIELD PROCEDURE 

3.1 Crest Stage Gauges 

The idea l s i t u a t i o n is to have the i n d i r e c t measurement s i t e s 

se lec ted ahead of t ime. S ta t ion purpose, need for r a t i n g curve 

ex tens ion , and a c e s s i b i l i t y should be cons idered . 

Crest stage gauges can be placed at s t r a t e g i c l o c a t i o n s , 

poss ib l y back on the bank in the t rees to avoid i ce and d e b r i s . 

In any case , they should be located as c lose as p o s s i b l e to the 

r i v e r bank. The gauges can be leve led a f t e r the f lood peak has 

passed. The slope stakes or gauges should be far enough apart 

that approximately a 0.5 foot drop can be obtained between 

them. An even slope is a l so necessary . 
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A handy P1ex1g1as or p last ic tube could be made and would be 

very useful as a crest stage gauge. 

lo avoid confusion 1t should be noted that the crest gauge 

established to Insure that the Instantaneous gauge height Is 

obtained at the recorder Is not the same as the crest stage 

gauges established to obtain Indirect measurements. A minimum 

of two gauges Is required for the la t ter . The recorder can be 

used as one gauge 1f It Is located In a suitable reach of r iver . 

3.2 Level Datum 

Many of the sites selected wi l l Include the stage recorder or 

staff gauge. In such cases the level datum of the station can 

be used. For sites upstream or downstream from the station 

where It Is not practical or feasible to use the station datum, 

an arbitrary datum can be assumed. 

3. Photographs 

Pictures should show the general f ie ld conditions and the 

channel layout. Photographs should show any unusual flooding 

conditions (e.g. buildings, bridges, highways, dykes, e t c . ) . 

See Figures 1 and 2. 

Make sure high water marks, temporary or permanent, can be 

Identified on slope stakes, fenceposts, bridges, houses, etc. 

The date, time, gauge height and orientation of each photograph 

should be noted. Refer to Figures 5, 8 and 11. 

3.4 Cross Section Survey 

The cross section can be surveyed after the flood waters have 

receded. Cross section surveys are to be done for each slope 

stake established and tied together In a level net. For a more 

detailed explanation, refer to "Peak Flows by the Slope-Area 

Method", Technical Bul let in No. 79. 
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The survey can be done by t rans1t - s tad1a and depth-sounders or 

any other s u i t a b l e method. See Figures 3 , 4, 6, 7, 9 and 10. 

3.5 Roughness C o e f f i c i e n t 

In the case where only one slope measurement i s a v a i l a b l e , 

values fo r Manning's c o e f f i c i e n t of roughness have to be 

est imated . To e s t a b l i s h reasonable roughness c h a r a c t e r i s t i c s i t 

i s important that a good d e s c r i p t i o n of the bed and bank 

mater ia l be inc luded along with the survey ( e . g . s i ze and shape 

of g r a v e l , rocks and bou lde rs ) . 

The fo l low ing is intended as a guide to the d e s c r i p t i o n of 

stream, channel and bed m a t e r i a l s : 

1) The l e f t bank is s t r a i g h t and steep and composed of 

cemented cobbles and g r a v e l . The r igh t bank has a gent le 

slope and cons i s t s of cobbles set in gravel and is f ree of 

vegeta t ion . 

2) The channel is s t r a i g h t , the banks are steep and composed 

of s i l t and c l a y . The banks are c l e a r except for t ree 

roo ts . 

The much pre fer red method requi res several steamflow 

measurements to be made by v e l o c i t y meter. Manning's 

c o e f f i c i e n t of roughness can then be c a l c u l a t e d d i r e c t l y from 

water sur face slopes assoc ia ted with these measurements. 

3.6 Overbank Flow 

An est imate should be obtained of the cross s e c t i o n a l area of 

a l l overbank f low. If p o s s i b l e , depths and v e l o c i t i e s should be 

obtained along with a d e s c r i p t i o n of the f lood p l a i n . The 

denseness of the underbrush and the spacing of t rees are 

important items to be included in the d e s c r i p t i o n . 
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4. REPORTS 

In order to f a c i l i t a t e writing flood reports the following 

Information Is useful : 

1) A short description of basin conditions leading up to the 

flood (e.g. rain or snow, thunderstorms, e t c . ) . 

2) Newspaper stories and pictures of the flood conditions 

clipped and f i led with the name and date of the newspaper. 

For reference see report "Flood of October 8, 1984 on L l l looet River 

Br i t ish Columbia". 
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FIGURES 1 - n 



Pemberton Meadows looking southwest across the valTey. 

Oct. 9, 1984 

F i g u r e 1 Photographs of F l o o d - L i l l o o e t R i v e r October 8, 1984 
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F i g u r e 5 Photographs of Slope-Area Reach 
Coquitlam R i v e r above Coquitlam Lake 
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Figure 11 08MH001 Chilliwack River at Vedder Crossing 
April 15, 1985 


