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IFIM Technical Note No. 1

Hydraulic Simulation Routines and Options applied to Blithe
and Gwash sites

Andy Bullock and Emma Grainger
September 1990

Site: Hamstall Ridware

Source File: SRID.IN4

1) The source data file was edited using RIFG4IN to;

a) Set IOC(5) =1
I0C8) =10
10C(13) =1

b) The QARD flows were entered, the flows selected were between the.
recommended limits of; Upper limit = 340.8
Lower limit = 7.8

The QARD flows chosen were, 10, 25,. 50, 75, 100, 150, 200, 250, 300, 350.

These were supplemented by the mean of the series of calibration flows, 22.36,
76.74, 140.21. '

2) A file was created containing one velocity set, retaining the middle
calibration set (in this case set 2), by running MAKIVL on SRIDIN4 to
create a file called SRIDMED.DAT.

3) Internal S/Q relationships, B coefficients etc. were calculated by running
REVI4 on SRIDMED.DAT to create a fiie called REVRIDME.

4) By running [FG4 on SRIDMED.DAT the WSL’'s associated with QARDS
in Tape 4 were catculated, to create a file called HIFG4OUT.

5) WSEI4 was run on SRIDMED.DAT to load WSL's for QARD flows into
the WSL lines, the output file was SRIDMED2.DAT. SRIDMED2.DAT was
then edited to alter IOC(8) to 1 and I0C(5) to 0. The flows were checked
visually to ensure that they were entered correctly.

6) By running [4VAF on ZVAFF ({the result of action (5)) the VAFI's were
plotted, to create a file called RIDMEDVA.

7) The VAF plots were examined for anomalous curves, in this case transects
1, 2, 3,9, 10, 11, 12, 13.

8) A MANSQ data set was created from SRIDMEDZ2.DAT, in the process
WSL and Q values from calibration set 2, and B coefficients from



RIVRIDME were entered. The new data set was called RIDMSQ.
9) Optimising the B Coefficients

1) RIDMSQ was copied to RIDMSQ2
2) RIDMSQZ was then edited to;
a) Set IOC(3)=1 and T0C(6)=1
b) Delete all QARD lines and enter those which
equal calibration set 1 and calibration set 2.
c) Delete all data cxcept that for transect 1.

B was optimised by running RMANSQ on RIDMSQ2 with different B values
creating a MANOQUT file for each value of B. The predicted WSL’s for each
run were noted. This process was repeated for all transects with anomalous
VAF's.

Transect Flow B Target WSL Predicted WSL
1 229 -0.13 325.03 32498
0.10 325.06
0.15 325.08
136.3 -0.13 326.12 32591
0.10 325.83
0.15 32581

The optimal value of B was taken to be 0.1. B has an empirical minimum
of 0.1 and must be positivee To optimise further {(ie. beyond (.1) is not
sensible.

Transect Flow B Target WSL Predicted WSL
2 229 -0.27 32491 325.01
' 0.10 324.94
030 32490
0.50 324.84
0.60 324.81
0.55 324.83
1402 -0.27 326.08 32575
0.10 325.82
0.30 325.88
0.50 32597
0.60 326.20
0.55 . 32599

The optimal value of B was taken to be O.55.



Transect Flow B Target WSL
3 263 -0.076 324.88

0.10

0.30

0.40

035

140.2 -0.076 326.08
0.10
0.30
0.40
0.35

The optimal vaiue of B was taken to be 0.35.

Transect Flow B Target WSL
9 271 -0.281 32448

0.10

0.50

0.70

1.00

140.2 -0.281 32591
0.10
0.50
0.70
1.00

The optimal value of B was taken to be 0.95.
095 and it is not sensible to optimise further.
Transect Flow B Target WSL
10 21.9 -0.608 32434

0.10

0.50
1.00

140.2 -0.608 32591
0.10
0.50
1.00

The optimal value of B was taken to be (.95.
095 and it is not sensible to optimise further.

Predicted WSL

324.87
324.83
324.78
32475
324.77

325.82
325.87
325.95
326.00
325.97

Predicted WSL

32447
32441
32432
324.27
324.21

32520
32526
32535
32543
325.64

maximum value of

Predicted WSL

324.47
324.38
32431
32425

325.03
325.12
325.22
325.50

B has a maximum value of



Transect Flow B

11 23.0 -0.448
0.10
0.50
070
(.95
0.85

1454 -0.48
0.1
0.5
0.7
0.95
0.85

The optimal value of B was taken to
Transect Flow B

12 ' 234 -0.293
0.10
0.60
0.95
0.80

140.2 -(0.293
0.10
0.60
.0.95
0.80

The optimal value of B was taken to
Transect Flow B

13 22.9 -0.218
0.10
0.60
0.80
0.70
0.75

1371 -0.218
0.10
0.60
0.80
0.70
0.75

The optimal value of B was taken to

Target WSL

324.09

32587

be O.85.
Target WSL

323.98

325.78

be 0.95.
Target WSL

32390

325.78

be .75

Predicted WSL

324.26
324.16
324.05
32398
323.93
32393

325.14
325.29
325.50
325.66
32598
325.83

Predicted WSL

324.06
32398
323.83
32377
323.77

325.08
325.18
32539
325.63
32551

Predicted WSL

323.93
323.85
323.68
323.59
323.64
323.61

325.11
325.19
32541
325.57
325.48
325.52



10) The optimal values of B were entered into RIDMSQ.

11) MANSQ was run on RIDMSQ creating a MANQUT file, the predicted
WSL's at the QARD flows were extracted.

TRANSECT
QARD 1 2 3 9 10 11 12 13

10.0 32489 32505 32478 32489 32477 32456 32448 32421
224 32500 32518 32496 32491 32479  324.62 32453 32434
25.0 32508 32520 32499 32491 32479 32463 32454 32436
500 32531 32534 32522 32493 32481 32470 32459 32449
750 32549 32543 32537 32494 32482 32474 32462 32458
76.7 32550 32544 32538 32494 32482 32474  324.63  324.59
100 32564 32551 32550 32496 32483 32477 32466  324.67
1402 32585 32560 325.68 32497 32483 32481 32469  324.75
150 32589  325.62 32571 32497 32484 32481 32469 32476
200 32611 32571 32588 32498 32497 32484 32488  324.82
250 32630 32578 32603 32512 32511 32501 32510 32488
300 32648  325.84 32616 32526 32523 32518 32529 32492
350 32665 32594 32627 32538 32534 32534 32449 32495

12) SRIDMED2.DAT was edited to enter these predicted WSL's, overwriting
those generated previously by internal S/Q. The IOC values were checked to
ensure that TOC(8) = 1 and I0C(13) = 1.

13) IFG4 was run on SRIDMED2.DAT, creating HIFG4QU2 and generating a
Tape 4.

14) The VAF's were checked by running I4VAF on ZVAFF, creating
RIDMAF2. The VAF’s then appeared correct at all fransects.

15) The thalweg values and WSL elevations held on Tape 4 were plotted by
running LPTHWE creating RIDTHWE. These were all satisfactory, although
some fluctuations were seen.

16) HABINS was run to create a file called ZHABIN, all the curve ID’s
were entered.

17) HABTAT was run on ZHABIN to create files called RIDOUT and
ZHAQF.

18) LPTHON was mn on ZHAQF to create a final oufput file called
RIDPLOUT.



Site: Blithe Dam
Source File: SDAM.IN4
1} The source dafa file was edited using RIFG4IN to;

a) Set I0C(5) = 1

I0C@8) = 0
I0C(13) =1
b) QARD flows were entered. The flows selected were
between the recommended limits of; Upper limit = 182.0
Lower limit = 8.0

The QARD flows chosen were; 10, 20, 40, 60, 80, 100, 120, 140, 160, 180.

These were supplemented by the mean of the series of calibration flows,
these were; 13.58, 72.85, 80.22.

2) A file was created containing one velocity set, retaining the highest
calibration set (in this case set 2), by rumning MAKIVL on SDAM.IN4 to
create a file called SDAMHIDAT.

3) Internal $/Q relationships, B coefficients etc. were calculated by running
REVI4 on SDAMHIDAT to create a file called REVDAMHI.

4) By running IFG4 on SDAMHLDAT the WSL’s associated with QARDS in
Tape 4 were calculated, to create a file called DIFG40OUT.

5) WSEI4 was run on SDAMHILDAT to load WSL’s for QARD flows into
the WSL lines the output file was SDAMHI2ZDAT. SDAMHI2.DAT was then
edited to alter TOC(8) to 1 and IOC(S) to 0. The flows were checked
visnally to ensure that they were entered correctly.

6) By running I4VAF on ZVAFF (the result of action (5)) the VAF’s were
plotted, to create a file called DAMHIVAF.

7) The VAF plots were examined for anomalous curves, in this case transects
2, 13, 14.

8) A MANSQ data set was created from SDAMHLDAT by running I4TMSQ,
in the process WSL and Q values from calibration set 2, and B coefficients
from REVDAMHI were entered. The new data set was called DAMMSQ.

9) Optimising the B Coefficients

1) DAMMSQ was copied to DAMMSQ?2.
2) DAMMSQ?2 was then edited to;
a) Set I0C(3)=1 and IOC(6)=1
b) Delete all QARD lines and enter those which equal calibration set
1 and calibration set 3.
c¢) Delete all data except that for transect 2.



B was optimised by running MANSQ on DAMMSQ2 with different B values
creating a MANOUT file for each value of B. The predicted WSL’s for each
run were noted. This process was repeated for all transects with anomalous

VAF's.

Predicted WSL

Transect Flow B Target WSL
2 12.6 -0.079 32423 324.29
0.10 324.23
21.8 -0.079 32539 32530
0.10 32539

The optimal value of

B was taken to be 0.1

B has an empirical minimum

of 0.1 and must be positive. To optimise further (ie. beyond {.1) is not

sensible.

Transect Flow B Target WSL Predicted WSL

13 20.1 -01 323.85 323.90

0.1 32385

02 32382

04 32376

81.8 -0.1 324.68 324.56

- 01 32456

02 324.55

04 32454

The optimal value of B was taken to be 0.1

Flow

Transect B Target WSL Predicted WSL
i4 13.6 -0.17 323.75 323.90
0.10 323.81
0.50 323.68
.30 32374
759 -0.17 324.65 324.60
(.10 324.60
0.50 324.60
0.30 324.60

The optimal value of B was taken to be (.3.

10) The optimal values of B were entered into DAMMSQ.

11) MANSQ was run on DAMMSQ creating a MANOUT file, the predicted
WSL’s at the QARD flows were extracted.



TRANSECT

QARD 2 13 14

10.00 324.26 323.73 323.95
13.80 324.35 323.80 324.01
20.00 324.49 32393 324.11
40.00 324.81 324.22 324.34
60.00 325.07 324.40 324.50
72.85 32521 324.50 324.59
80.00 325.29 324.56 324.63
80.22 32529 324.56 324.63
100.0 32548 324.69 324.75
120.0 325.66 324.82 324.85
14410 325.82 32493 324.94
160.00 32597 325.04 325.02
180.00 326.12 325.14 325.10

12) SDAMHI2ZDAT was edited to enter these predicted WSL’s, overwriting
those generated previously by internal §/Q. The IOC values were checked to
ensure that JOC(8) = 1 and IOC(13) = 1

13) TFG4 was run on SDAMHI2Z.DAT, creating DIFG40U?2 file and generating
a Tape 4.

14) The VAFs were checked by munning 4VAF on ZVAFF, creating a
DAMHVAF2 file. The VAF's then appeared correct at all transects.

15) The thalweg values and WSL elevations held on Tape 4 were plotted by
ranning LPTHWE creating DAMTHWE. These were all satisfactory, although
some fluctuations were seen.

16) HABINS was run to create a file called ZHABIN, all the curve ID’s
were entered.

17) HABTAT was run on ZHABIN to create files called DAMOUT and
ZHAQF.

18) LPTHON was run on ZHAQF to create a final output file called
DAMPLOUT.



Site: Blithe Bridge

Source File: SBDG.IN4

1) The source data file was edited using RIFG4IN to;

ay Set IOC(S) =1
10C(8) = 0
TOC(13) = 1

b) QARD flows were entered. The flows selected were
between the recommended limits of, Upper limit = 82.5
Lower limit = 6.7

The QARD flows chosen were; 10, 20, 30, 40, 56, 60, 70, 0.

These were supplemented by the mean of the series of calibration flows,
these were; 69.07, 10.34, 29.32.

2) A file was created containing one velocity set, retaining the highest
calibration set (in this case set 1), by running MAKIVL on SBDG.IN4 to
create a file called SBDGHI.DAT.

3} Internal S/Q relationships, B coefficients etc. were calculated by running
REVI4 on SBDGHIDAT to create a file called REVBDGHI

4) By running IFG4 on SBDGHLDAT the WSL's associated with QARDS in
Tape 4 were calculated, to create a file called IFG4OUTL.

5) WSEI4 was run on SBDGHIDAT to load WSLs for QARD flows into
the WSL lines, the oufput file was SBDGHI2Z.DAT. SBDGHIZ.DAT was then
edited to alter IOC(8) to 1 and IOC(5) to 0. The flows were checked
visually to ensure that they were entered correctly.

6) By running I4VAF on ZVAFF (the result of action (5)) the VAF's were
plotted, to create a file called BDGHIVAF.

7) The VAF plots were examined for anomalous curves, in this case transects
2 and 7.

8} A MANSQ data set was created from SBDGHLDAT by running 14TMSQ,
in the process WSL and Q values from calibration set 1, and B coefficients
from REVBDGHI were entered. The new data set was called BDGMSQ.

9) Optimising the B Coefficients

1) BDGMSQ was copied to BDGMSQ2.
2) BDGMSQ2 was then edited to;
a) Set I0C(3)=1 and 10C(6)=1
b} Delete all QARD lines and enter those which
equal calibration set 2 and calibration set 3.
¢) Delete all data except that for transect 2.



B was optimised by running MANSQ on BDGMSQ2 with different B values
creating a MANOUT file for each value of B. The predicted WSL'’s for each
run were noted. This process was repeated for all transects with anomalous
VAF’s.

Transect Flow B Target WSL Predicted WSE

2 16.6 -0.15 32526 325.26
0.15 325.40

0.10 325.37

371 -0.15 325.49 325.55

0.15 325.66

0.10 325.64

The optimal value of B was taken to be 0.10. B has an empirical minimum
of 0.1 and must be positive. To optimise further (ie. beyond (.1} is not
sensible.

Transect Flow B Target WSL Predicted WSL
7 12.1 -0.067 325.05 325.03
0.10 325.10
0.05 325.08
255 -0.067 325.07 32522
0.1 32529
0.05 32527

The optimal value of B was taken to be (.10
10y The optimal values of B were entered into BDGMSQ.

11) MANSQ was run on BDGMSQ creating a MANQUT file, the predicted
WSL’s at the QARD flows were extracted.

QARD TRANSECT TRANSECT
10.00 325.25 325.06
1034 32526 325.07
20.00 32543 32522
29.32 325.55 325.33
30.00 325.56 325.34
40.00 325.67 32544
50.00 325.76 325.53
60.00 325.85 325.61
69.07 32592 325.68
70.00 32593 325.69
80.00 326.00 325.76

10



12) SBDGHI2ZDAT was edited to enter these predicted WSL’s, overwriting
those generated previously by internal S/Q. The IOC values were checked to
ensure that IOC(8) = 1 and IOC(13) = 1

13) IFG4 was run on SBDGHIZDAT, creating IFG40OUT2 and generating a
Tape 4. .

14y The VAF's were checked by running IMVAF on ZVAFF, creating
BDGHVAF2. The VAF's then appeared correct at all transects.

15) The thalweg values and WSL elevations held on Tape 4 were plotted by
running LPTHWE creating BDGTHWE. These were all satisfactory, although
some fluctuations were seen.

16) HABINS was run to create a file called ZHABIN, all the curve ID’s
were entered.

17) HABTAT was run on ZHABIN to create files called BDGOUT and
ZHAQF.

18) LPTHON was run on ZHAQF to create a final output file called
BDGPLOUT.

11



Site: Gwash Belmesthorpe

Source File: SBEL.IN4

1) The source data file was edited using RIFG4IN to;

a) Set I0C(5) =1
IOC@®) = 0
JOC(13) = 1

b} The QARD flows were entered, the flows selected were
between the recommended limits of, Upper limit = 39.0
Lower limit 51

The QARD flows chosen were, 5.1, 7.5, 100, 12.5, 15.0, 22.5, 25.0, 275,
30.0, 35.0, 37.0, 3%.0.

These were supplemented by the mean of the series of calibration flows, 10.53,
19.8.

2) A file was created confaining onc velocity set, retaining the highest
calibration set (in this case set 2), by running MAKI1VL on SBEL.IN4 to
create a file called SBELHLDAT.

3) Internal S/Q relationships, B coefficients etc. were calculated by running
REVI4 on SBELHIDAT to create a file called REVBELHL

4) By running IFG4 on SBELHLDAT the WSL’s associated with QARDS in
Tape 4 were calculated, to create a file called BIFG4OUT.

5) WSEI4 was run on SBELHLDAT to load WSL’s for QARD flows infc the
WSL lines, the output file was SBELHIZ.DAT. SBELHIZ.DAT was then edited
to alter I0C(8) to 1 and I0C(5) to (. The flows were checked visually to
ensure that they were entered correctly.

6) By running I4VAF on ZVAFF (the result of action (5)) the VAFs were
plotted, to create a file called BELHIVAF.

7y The VAF plots were examined for anomalous curves, in this case, all the
VAF curves were satisfactory.

8) IFG4 was run on SBELHI2Z.DAT, creating BIFG40U2 and generating a
Tape 4.

3) The thalweg values and WSL elevations held on Tape 4 were plotted by
running LPTHWE creating BELTHWE. These were all satisfactory, although
some fluctuations were seen.

10) HABINS was run to create a file called ZHABIN, all the curve ID’s
were entered. A

11) HABTAT was run on ZHABIN to create files called BELOUT and
ZHAQF.

12



12y LPTHQN was run on ZHAQF to create a final output file called
BELPLOUT.
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Site: Gwash Ryhall

Source File: SRYH.IN4

1) The source data file was edited using RIFG4IN to;

a) Set IOC(5) = 1
I0CE) =10
I0C(13) = 1

b) QARD flows were entered. The flows selected were
between the recommended limits of; Upper limit = 33.3
Lower limit = 7.0

The QARD flows chosen were; 80, 100, 15.0, 20.0, 22.0, 25.0, 27.0, 300,
32.0.

These were supplemented by the mean of the series of calibration flows,
these were; 12.81, 18.76.

2y A file was created containing one velocity set, retaining the highest
calibration sef (in this case set 2), by running MAKIVL on SRYH.IN4 to
create a file called SRYHHLDAT.

3) Internal S/Q relationships, B ceefficients etc. were calculated by running
REVI4 on SRYHHLDAT to create a file called REVRYHHI.

4) By running IFG4 on SRYHHLDAT the WSL’s associated with QARDS in
Tape 4 were calculated, to create a file called GRIFG40U.

5) WSEI4 was run on SRYHHIDAT to load WSL’s for QARD flows into
the WSL lines, the output file was SRYHHI2Z.DAT. SRYHHI2.DAT was then
edited to alter TOC(8) to 1 and 10C(5) to 0. The flows were checked
visually to ensure that they were entered correctly.

6} By running I4VAF on ZVAFF (the result of action (5)) the VAF's were
plotted, to create a file called RYHHIVAF.

7) The VAF plots were examined for anomalous curves, in this case transects
2, 7,10, 11, 12, 13, 14, 15, 16 and 17.

8) A MANSQ data set was created from SRYHHLDAT by running 14TMSQ,
in the process WSL and Q values from calibration set 1, and B coefficients
from REVRYHHI were entered. The new data set was called RYHMSQ.

9) Optimising the B Coefficients

1) RYHMSQ was copied to RYHMSQ2.
2) RYHMSQ2 was then edited to;
a) Set JOC(3)=1 and TOC(6)=1
b) Delete all QARD lines and enter those which
equal calibration set 2 and calibration set 3.
¢) Delete all data except that for transect 2.

14



B was optimised by running MANSQ on RYHMSQ2 with different B values
creating a MANOQUT file for each value of B. The predicted WSL'’s for each
run were noted. This process was repeated for all transects with anomalous
VAF's.

Transect Flow B Target WSL Predicted WSL

2 149 -0.677 324.63 32472
0.10 324.69
0.50 324.66
0.95 324.59
0.80 324.62
.75 324.63

The optimal value of B was taken to be 0.75.

Transect Flow B Target WS_L Predicted WSL
7 123 -2.280 324.15 o 32431
0.10 32428
0.60 324.26
0.95 324.24

The optimal value of B was taken to be 0.95. B has 2 magimum of 095 so0
it was not sensible to optimise further.

Transect Flow B Target WSL Predicted WSL
10 14.7 - -1450 32396 324.10
0.10 324.06
0.50 324.04
0.95 32424

The optimal value of B was taken to be 0.95. B has an maximum of 0.95, so
it was not sensible to optimise further.

. Transect Flow B Target WSL Predicted WSL
11 132 -1.163 32382 324.00
0.95 323.84

The optimal value of B was taken to be 0.95. B has an maximum of (.95, so
it was not sensible to optimise further.

Transect Flow B Target WSL Predicted WSI.
12 16.00 -1.903 323.88 324.05
095 32395

The optimal value of B was taken to be 0.95. B has an maximum of 0.95, so

15



it was not sensible to optimise further.

Transect Flow B Target WSL Predicted WSL
13 12.8 -0.206 32371 323.77
0.10 323.74
0.50 323.68
(.30 32371

The optimal value of B was taken to be (.30.

Transect Flow B Target WSL Predicted WSL
14 9.4 -0.352 32358 323.69
0.10 323.64
0.50 323.58

The optimal value of B was taken to be 0.50.

Transect Flow B Target WSL Predicted WSL
15 12.6 -0.638 323.59 32375
0.50 - 32364
0.75 323.58
0.80 323.57

The optimal value of B was taken to be (.75.

Transect Flow B Target WSL Predicted WSL
16 12.5 -0.484 32351 323.66
0.50 323.54
0.70 32349
0.60 32351

The optimal value of B was taken to be 0.60.

Transect Flow B Target WSL Predicted WSL
17 12.8 -0.380 32350 32361
0.50 323.50

The optimal value of B was taken to be 0.50.
10) The optimal values of B were entered into RYHMSQ.

11) MANSQ was run on RYHMSQ creating a MANQUT file, the predicted
WSL’s at the QARD flows were extracted.

16



TRANSECT

QARD 2 7 10 11 12
8.00 324.72 324.32 324.12 324.07 324.06
10.00 324.74 32433 324.12 324.07 324.07
12.81 324.76 324.34 324.13 324.08 324.08
15.00 32417 324.35 324.14 324.08 324.08
18.76 324.79 324.35 324.15 324.10 324.09
20.00 324.79 324.35 324.15 324.10 324.10
22.00 324.80 32436 324.16 324.10 324.10
25.00 324.82 324.36 324.16 324.10 324.10
27.00 324.82 32436 324.17 324.11 324.10
30.00 324.83 324.37 324.17 324.11 324.11
32.00 324.84 324.37 324.17 324.11 32411
TRANSECT
QARD 13 14 15 16 17
8.00 323,68 323.73 323.78 323.67 323.58
10.00 32374 323.78 323.81 3231 323.63
12.81 32381 323.82 323.85 323.76 323.69
15.00 323.86 323.86 323.87 323.79 323.73
18.76 32394 32391 32391 323.84 323.79
20.00 32397 32392 32392 323.85 323.81
22.00 324.00 32394 323.94 323.88 323.83
25.00 324.05 323.98 32396 32391 324.87
27.00 324.09 323.99 323.97 32393 323.89
30.00 324.13 324.02 323.99 32395 323.93
32.00 324.16 32404 324.00 323.97 323.95

12) SRYHHI2Z.DAT was edited to enter these predicted WSL's, overwriting
those generated previously by internal S/Q. The IQC values were checked to
ensure that JOC(8) = 1 and IOC(13) = 1.

13) IFG4 was run on SRYHHI2.DAT, creating GRIFG402 and generating a
Tape 4.

14} The VAF's were checked by running 4VAF on ZVAFF, creating
RYHHVAF2. The VAF’s then appeared correct at all transects.

15) The thalweg values and WSL elevations held on Tape 4 were plotted by
running LPTHWE creating RYHTHWE. These were all satisfactory, although
some fluctuations were seen.

16) HABINS was run to create a file called ZHABIN, all the curve ID’s
were entered.

17} HABTAT was run on ZHABIN to create files called RYHOUT and
ZHAQF. .

18) LPTHON was run on ZHAQF to create a final output file called
RYHPLOUT.
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'The demand for long-term scientific capabilities concerning the
resources of the land and its freshwaters is rising sharply as the
power of man to change his environment is growing, and with
it the scale of his impact. Comprehensive research facilities
(laboratories, field studies, computer modelling, instrumentation,
remote sensing) are needed to provide solutions to the
challenging problems of the modern world in its concern for
appropriate and sympathetic management of the fragile systems of
the land'’s surface.

‘The Terrestrial and Freshwater Sciences Directorate of the
Natural Environment Research Council brings together an
exceptionally wide range of appropriate disciplines (chemistry,
biolegy, engineering, physics, geclogy, geography, mathematics
and computer sciences) comprising one of the world's largest
bodies of established environinental expertise. A staff of 550,
largely graduate and professional, from four Institutes at eleven
laboratories and field stations and two University units provide
the specialised knowledge and experience to meet national and
international needs in three major areas:;

*

Land Use and Natural Resources
*
Environmental Quality and Pollution
*

Ecology and Censervation



@ FRESHWATER BIOLOGICAL ASSOCIATION
The Ferry House, Far Sawrey
Ambleside, Cumbria LA22 OLP
Tel: 09662 2468 Fax: 6914
Telex: 8950511 ONEONE G
REF 16173001

The River Laboratory

East Stoke, Wareham

Dorset BH20 6BB

Tel: 0929 462314 Fax: 462180

Telex: 8950511 ONEONE G
REF 16174001

INSTITUTE OF HYDROLOGY
‘Wallingford, Oxon OX10 8BB
Tel: 0491 38800 Fax: 32256 Telex: 843365

Plynlimon Office
Staylittle, Llanbrynmair
Powys SY19 7IDB

Tel: 05516 652

INSTITUTE OF TERRESTRIAL ECOLOGY

A Edinburgh Research Station
Bush Estate, Pencuik, Midlothian EH26 0QB
Tel: 031-445 4343 Fax: 3943 Telex: 72579

Banchory Research Station

Hill of Brathens, Glassel

Banchory, Kincardineshire AB3 4BY
Tel: 03302 3434 Fax: 3303 Telex: 739396

Merlewood Research Station
Crange-over-Sands, Cumbria LA11 6]JU
Tel: 04484 2264 Fax: 4705 Telex: 65102

Monks Wood Experimental Station
Abbots Ripton, Huntingdon, Cambs PE17 2LS
Tel:04873 381 Fax: 467 Telex: 32416

Bangor Research Station
Penhros Road, Bangor, Gwynedd LL57 2LQ
Tel: 0248 364001 Fax: 355365 Telex: 61224

Furzebrook Research Station
‘Wareham, Dorset BH20 5AS
Tel: 0929 61518 Fax: 51087

¢ INSTITUTE OF VIROLOGY
Mansfield Road, Oxford OX1 3SR
Tel: 0865 512361 Fax: 59962 Telex: 83147

+ UNIT OF COMPARATIVE PLANT ECOLOGY
Dept of Plant Sciences, Sheffield University, Sheffield S10 2TN
Tel: 0742 768655 Fax: 760159 Telex: 547216

4 UNIT OF WATER RESOURCES
SYSTEMS RESEARCH

Dept of Civil Engineering

Newcastle University

Newcastle upon Tyne NE1 TRU

Tel: 091-232 8511 Fax: 261 0191 Telex: 53654

¥ DIRECTORATE OF TERRESTRIAL
& FRESHWATER SCIENCES
Natural Environment Research Council
Polaris House, North Star Avenue
Swindon SN2 IEU
Tel: 0793 40101 Fax: 511117 Telex: 444283
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