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KOLYMA WATER BALANCE STATION, MAGADAN OBLAST, NORTHEAST U.S.S.R:

United States-Soviet Scientific Exchange Visit
by

Charles W. Slaughter and Michael A. Bilello

INTRODUCTION

In August 1976, two U.S. scientists visited the Kolyma Wzter Balance
Station, Magadan Oblast, northeastern U.S.S.R: Dr. C.W. Slaughter, Insti-
tute of Northern Forestry, U.S. Forest Service, Fairbanks, Alaska 99701;
and Mr. M.A. Bilello, U.S. Army Cold Regions Research and Engineering Lab-
oratory, Hanover, N.H. 03755. This visit was in partial implementation of
U.S.A. and U.S.S.R. Environmental Agreement, subproject B-4, '"Comparative
Hydrologic Research in Alaska and in Magadan Oblast in Relation to Rational
Utilization of Freshwater Resources.'" It was conducted under theme A-1
(Productivity and Functioning of Northern Ecosystems) of project V.2-1
(Protection of Northern Ecosystems), according to the Memorandum of the 4th
Session of the Joint Sovie¥-American Commission on Cooperation in the Field
of Environmental Protection, dated 3 October 1975. The exchange is in ac-
cordance with the U.S.A.-U.S.S.R. Agreement on Cooperation in the Field of
Environmental Protection, signed by N.P. Podgorny and R.M. Nixon on 23 May
1972.

"Environmental planning and management require an adequate data base
on water-yield under extreme and unique cold regions' hydrologic conditions.
The objective of this project is to analyze existing data from two existing
watersheds, one in Magadan and one in 'Alaska, in order to determine similari-
ties and contrasts between these two hydrolgic settings under various land-
scape manipulations.'"*

The Kolyma Water Balance Station had been briefly visited by U.S. scien-
tific delegations on two earlier occasions: 1in 1974 (Jorgenson 1974) and in
1975 (West 1976). On each visit, similarities with ongoing Alaskan watershed
hydrology research were noted. Two Soviet reports on KWBS were obtained for
subsequent translation in the U.S.A. (Kuznetsov et al. 1969, Kuznetsov and
Nasybulin 1970). Review of these reports provided further impetus for

*Extracted from original protocol for subproject B-4.




exploring possible cooperation. Further, the timing of these exchange vyisits
coincided with efforts to organize a program of circumpolar high=latitude hy-
drologic research basin activities, under the International Hydrological
Decade* (Slaughter and Santeford 1975).

This visit was intended to acquaint American scientists more thoroughly
with hydrologic and water balance investigations of upland permafrost ter-
rain being conducted by personnel from the Kolyma Survey of the U.S.S.R.
Hydrometeorologic Service. The U.S. scientists are currently engaged in hy-
drologic and climatologic research in permafrost-dominated locales of North
America, and have experience in high-latitude hydrology research in Scan-
dinavia and South America as well. Thus, this opportunity is appropriate
to the broadening of U.S. efforts and to the initiation of U.S.A.-Soviet co-
operation in northern hydrology.

SETTING

The Kolyma Water Balance Station (Stokovaya) is located in the mountain-
ous headwaters of the Kolyma River System (Fig. 1). The Kolyma is one of
the major north-flowing rivers of northeast U.S.S.R. and is one of the
"frontier" regions of the Soviet Union. Terrain in the vicinity of Stokovaya
is rugged, showing much evidence of recent (Wisconsin) glaciation. Treeline
is at less than 1000 m msl. Permafrost is widespread, if not continuous,
with 400 to 600 m of permanently frozen ground underlying an active layer
(zone of seasonal thaw) varying from 20 to 600 cm, depending on local can-
ditions.

nadyr' River

O

4(‘)0 km

Sea of Okhotsk

Figure 1. Magadan Oblast, U.S.S.R., and location of Kolyma Water Balance
Station (Stokovaya).

*Now International Hydrological Program administered in the U.S.A. by the

U.S. National Committee for Scientific Hydrology.




Figure 2. Dr. A.S. Kuznetsov, Director, Magadan Hydro-
meteorological Observatory, on left, and Dr.
G.V. Rumyantsev,Chief, Kolyma Survey, U.S.S.R.
Hydrometeorologic Service.

Vegetation is remarkably similar to that of interior Alaska in general
appearance, with many of the same species appearing: Birch (Betula pubescens);
Labrador tea (Ledum decumbens); blueberry (Vaceiniwm uliginosum); fireweed
(Epilobium angustifolia); cottongrass (Eriophorum sp.) Lichens and mosses—-
feather and sphagnum--are similar to those of Alaska, if not the same species.
Larch (Larix dahurica) is the primary tree species, while upland shrubs are
dominated by pine (Pinus pumila).

The region is undeveloped except for a widespread mining effort (the
Kolyma River Basin and Magadan Oblast are important in U.S.S.R. gold produc-
tion), and in many respects it resembles much of interior Alaska in the
1940's. Agriculture is just beginning, with collective farms located only
near the major towns. Much transportation is by air, though Stokovaya is
accessible by road (dirt/gravel) from Magadan, a 7- to 10-hour drive.

ITINERARY, WITH DISCUSSIC:

Slaughter and Bilello met in Khabarovsk, U.S.S.R., on 5 August 1976.
Bilello had travelled to Khabarovsk from Leningrad while Slaughter had
travelled from Alaska via Japan (Tokyo and Niigata). Both were met in
Khabarovsk by Yuri Stoma, translator from the staff of the Northern Inter-
disciplinary Institute, Magadan. Mr. Stoma provided translation services
for the entire l4-day visitation. Following unexplained delays, departure
from Khabarovsk was at 0100, 6 August, with arrival at Magadan at approxi-
mately 0430.

The party was met at the Magadan Airport (about 30 km from the city)
by A.S. Kuznetsov and G.V. Rumyantsev (Fig. 2) of the Rolyma Survey, U.S.S.R.

3
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Figure 3. Street scene, Magadan--park near city center.

Figure 4. Street scene, Magadan.
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Figure 5. Street scene, Magadan--sidewalk vendors.

Hydrometeorologic Service. After several hours rest at a local hotel, the
schedule outlined in Appendix A (provided by the Soviets on arrival) was
started. That schedule was adhered to rather rigorously through the first
week of the visit, but was later compressed to enable Bilello to reach
Moscow before his Russian visa expired on 19 August.

A summary of the itinerary and comments on specific points follows:
6 August:

Rest at Tsentralnaya Hotel, Magadan.

Briéefing on mission and functions of the Kolyma Survey, U.S.S.R.
Hydrometeorologic Service (KSHS), by G.V. Rumyantsev and staff.

Walking tour of Magadan (Figs. 3, 4, and 5)

Briefing tour of Northeast Interdisciplinary Research Institute, con-
ducted by Dr. L.I. Izmailov, Deputy Director; the entire touring
group attended a retirement ceremony for an Institute research worker.

Short tour of Institute of Biological Problems of the North (IBPN).

Dinner at Primorski Restaurant, hosted by Dr. Rumyantsev and KSHS
staff.

7 August:

Helicopter flight from Magadan to Kolyma Water Balance Station (KWBS),
on Kontaktovy Creek in the headwaters of the Kolyma River Basin; in-
cluded flight over the Kulu River, a primary tributary of the Kolyma,

5




Figure 6. Kolyma Water Balance Station--view of main camp.

B ETRT

Figure 7. Kolyma Water Balance Station-—~another view of
main camp.
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Figure 8. Part of KWBS staff. From left: Y. Korolyov, C.
Slaughter, A. Korekovtsev, A. Kuznetsov, V, Glotov,
E. Boyarintsev, L. Boyarintseva, M. Bilello, A.
Ipatyeva, V. Dovbysh, Y. Stoma.

and allowed some views of extensive gold mining activities (dredging,
hydraulic operations). Unfortunately, no photos were allowed from
the air.

Introduction to KWBS staff; V. Dovbysh, Resident Head of Station.
General familiarization with the main KWBS "camp" (a year-round resi-
dent facility with 16 permanent and 8 part-time hydrologists, engin-
eers, meteorologists and technicians employed (see Figs. 6, 7, and 8
and App. B).

8 August

Trip to Kulu River, upriver by boat (furnished by Kulu Collective Farm);
fishing, picnic on river bank (Figs. 9 and 10). Unlike glacially-fed
rivers of interior Alaska, the Kulu was completely clear. It apparently
sustains little use or input of sediments upstream from the Kulu Collec-
tive Farm.

9 August

Briefing on mission and physical setting of KWBS, delivered by A. S.
Kuznetsov. There are 20 hydrometeorological or water balance research
stations in the U.S.S.R.; these, including the Kolyma Water Balance
Station, are responsible to Voldaya Hydrologic Research Laboratory

and the Leningrad Hydrometeorological Institute. KWBS is the only
such hydrologic research station located in a permafrost region.

The primary orientation of KWBS is toward defining discrete elements
of the water balance--precipitation, condensation, evapotranspiration,

7




Figure 9. Boat trip on Kulu River (M. Bilello, Y. Stoma,
and Collective Farm Manager at tiller).

Figure 10. Picnic on bank of Kulu River. Featured fish
soup, fresh tomatoes and cucumbers, local cav-
iar. From left: C. Slaughter, V. Dovbysh,

S. Dovbysh, Anatoly (driver), A. Kuznetsov,
A. Korekovtsev, M. Bilello, V. Glotov, Collec-
tive Farm Manager.

8
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change in soil moisture storage, change in groundwater. KWBS is the
"standard" for northeast U.S.S.R., though there are approximately 20
other "water balance stations" (streamgaging sites?) in the north-
east. KWBS serves two primary functions:

(1) Scientific--to determine, for a small area, all the water
balance elements for the principal environmental conditions
of the northeast;

(2) Applied--to determine '"standard' water balance values which
may be applied to river basins where economic activities
(agriculture, mining) are carried on. KWBS is completely
undisturbed except for timber cutting for house logs and
fuel, mostly in the early years of the station. It thus
provides a baseline for evaluation of the effects of eco~
nomic activities.

The dominant concern in this region is mining, primarily gold dredging.
It was stated that a preliminary report has been prepared concerning a
three-year hydrologic investigation in mining areas, but that report
was not available. Irrigation was mentioned as being of interest to
agriculture, but it is not studied at KWBS.

KWBS was initially organized in 1948, with emphasis on stream runoff
measurements. The first two climatic stations were near the main camp,
at 840-m elevation, and on the westernmost basin divide at 1212-m ele-
vation; the latter station was closed after 20 years operation. The
total catchment area of KWBS is 21.2 km?; catchment areas of principal
sub-basins (Fig. 11) are:

Sub-basin Drainage area (km?)
Morozov Creek 0.7
Upper Kontaktovy Creek 15
Vstrecha Creek 5435
Severny Creek 0.38
Yuzhny Creek 0.27

Based on their investigations to date, the Soviets have concluded that
runoff (the ratio of precipitation to yield as streamflow) is higher
in the northeast than in western U.S.S.R., because of lower evapo-
transpiration in the northeast interior. The increase of both precip-
itation and runoff with elevation was stressed, as was the role of

1 talus slopes in this region (see discussions of August 10). The domi-
nant role of the "forest floor," from living plant cover down to
mineral soil, in controlling streamflow was also stressed. The Soviets
apparently felt that, given all other factors equally, the actual
catchment area of a basin does not in itself affect runoff. The

depth to permafrost, including the progression of seasonal thaw in

the active layer, is considered important to runoff determination,
"all other conditions being equal."

Tour and explanation of primary meteorologic site at main camp (Fig.
12), conducted by N. Shirobokova, Chief Meteorologic Technician. A
resident staff of four (N. Shirobokova and three assistants, including
her husband, Y. Shirobokov) has responsibility for the meteorological
observations at KWBS.
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Figure 11. Map of Kolyma Water Balance Station.

Figure 12. Central Meteorological site, KWBS.

This very complete climatic station was equipped to measure all stan-
dard parameters, including: 1) air temperature at 0.5 and 2.0-m

heights (Tmax,Tmin, every 3 hours); 2) dewpoint (wet and dry bulb

every 3 hours); 3) relative humidity (continuously recording hygro-
meter with daily chart); 4) precipitation (collector read four times
daily, at 0800, 1100, 2000, 2300 hours, and recording pluviograph--
collector with float recorder--with daily chart); 5) solar radiation
(recording actinograph, and pyranometers for incoming and reflected

10




Figure 13. (a) Recording precipitation Figure 13. (b) float-operated recording

gage, Severny Basin mechanism.

shortwave, read with galvanometer 6 times daily); 6) wind (at 0.5-m
and 0.2-m levels, totalized for 10-minute periods 6 times daily); 7)
wind direction and velocity at ll-m height observed visually 8 times
daily); 8) frost or rime observed visually during periods of accumu-
lation on horizontal wires; 9) soil temperature at 5-, 10-, 15- and 20-
cm depths under both cleared and vegetated sites were measured period-
ically with mercury or alcohol thermometers, and from 2-cm to 320-cm
depth measured with thermistors.

Visit to Severny Basin, drainage area 0.38 km?. This catchment has a
cover of 357 talus, 45% Pinus pumila, and 207% Larix dahurica. Perma-
frost is continuous, 300 to 400 m thick. The active layer (zone of
seasonal thaw) is 30 to 40 cm in wet valley areas, and up to 3-4 m

on talus slopes. Observations in this catchment began in 1958. Pre-
cipitation is measured at 8 points in the basin, by recording gages

(Fig. 13) with 5-day charts. Snowfall is measured along five established
lines (Figs. 14 and 15), extending completely across the catchments;

snow depth is measured every 10 m and snowpack water equivalent is
measured every 100 m.

In 1975, a below-average-precipitation year, the mean snowpack water
equivalent at maximum accumulation was 99 mm. Streamflow is measured
in a steel flume, with stilling well and float recorder. Recorder

11




Figure l4. Snowpack measurement lines
transverse to principal drain-
age, Vstrecha Basin. Measure-
ment points marked by stakes
at 10-m intervals.

Figure 15. Snow measurement cylinder and weighing scale.
(E. Boyarintsev holding scale.)

12
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moisture (V. Mikhailov).

Figure 16. Cylindrical soil evaporation lysimeter.

charts are changed daily, and the flume is electrically heated for
winter flow measurement.

Visit to lower Vstrecha Creek Basin; the total catchment area of

5.35 km? includes Severny Creek. The cover of this basin is composed
of 30% talus, 26% pine, 46% larch, and 17% bog. Precipitation is
measured at 10 points within the basin, at daily, 5-day, or monthly
intervals depending on distance from the base camp.

13




Evapotranspiration is measured at two "water-from-soil' sites in this
basin (there are four such sites in the KWBS watershed). These con-
sist of cylindrical lysimeters, 500-cm? surface area, holding a core

of soil and undisturbed vegetation (Fig. 16). The top of the lysimeter

is set flush with the surrounding surface; samples are weighed at 5-
day intervals through the growing season, and results corrected by
precipitation gage data if rainfall has occurred. Average net loss
over a 5-day period is 5-6 mm of water and maximum observed loss is
about 10 mm of water. Streamflow is measured in a metal flume, with
stilling well and float recorder; recorder charts are changed daily,
year round. This streamgage included flow from Vstrecha Creek and
Severny Creek.

10 August

Visit to upper reaches of Vstrecha Creek Basin, led by V. Dovbysh.
Inspection of precipitation gages, soil moisture evaporation site,
avalanche observation points, snowpack measurement ''transects.'
Snow depth is measured at 10-m intervals, along six marked lines

running from ridgeline to ridgeline; snow water equivalent is measured

at 100-m intervals. The frequency of snowpack measurement, depending

on site, is every 10 days from date of first snow, monthly or annually

at maximum accumulation. Maximum snow depths observed in some basins
at the Kolyma Water Balance Station are given in Appendix C. Spring
snowmelt begins in mid-April; snowpack density prior to spring melt
ranges from 0.14 to 0.26 g/cm3.

Lunch, briefing on biological investigations by Yu. B. Korolyov, of
the Institute of Biological Problems of the North. Korolyov is at-
tempting to relate streamflow to vegetative cover of upland basins.
His summer field camp is a cabin no longer used by KWBS personnel.

Visit to lower Vstrecha Creek; inspection of 10-m? soil mantle evapo-
ration station where separate 'baskets'" of soil and vegetation are
individually weighed at weekly intervals (Fig. 17). Samples are
changed yearly at time of maximum seasonal thaw, and weighed peri-
odically (weekly or after every major rainfall).

Visited large runoff plots (initiated in 1969), 200-m? surface area
each, where runoff from top 10 cm and next:lower 100 cm of the soil
mantle is monitored. Site elevation is 870 m. Plots are isdlated

from surroundings by wood piling, driven to permafrost; results are
unpublished, but a monograph, "Hillslope Runoff,'" was apparently being
prepared and a copy may be available in Magadan. The Soviets showed
great interest in this subject of surficial runoff and "interflow."

Visit to talus slope runoff and condensation site (initiated in 1971),
located on north-facing, 100% slope of loose talus (basalt) (Fig. 18).
Includes 1) barrel condensator, a steel drum buried in the talus,
filled with rock and equipped with drain hose and recorder; 2) square
pit condensator (Fig. 19), with porous sides (to allow lateral vapor
transfer) but with closed bottoms and provision for measurement of

water yteld; one pit was covered to exclude precipitation but presumably
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(b) Soil monolith excavation site, showing depth of soil
development over shale substrate (V. Glotov).

Figure 17. Rectangular soil evaporation basket lysimeters
and soil monolith excavation site.

to still allew condensation or evaporation and lateral vapor move-
ment.

The effort expended on this talus slope installation evidenced deep
concern with the role of talus slopes in yielding water for stream-
flow; this was discussed at length, because the Soviets feel that con-
densation on talus rock surfaces is a major factor in augmenting water

15




Figure 18. Talus slope runoff and condensation measurement
site.

Figure 19. Rectangular,mesh-walled '"pit condensator' in-
stalled in talus slope; uncovered pit in fore-
ground, covered pit in background. From left:
A. Ipatyeva, Y. Stoma, A. Kuznetsov, E. Boya-
rintsev, V. Glotov, A. Korekovtsev.

yield of such slopes (see later discussion of Morozov Creek). An ex-
tensive discussion was conducted on the publication of preliminary
results; the Soviets indicated that they would like to obtain a high
degree of certainty before disseminating any available data.

16




(b) Ravine below Yuzhny Creek streamgage.

Figure 20. Yuzhny Creek watershed, illustrating open
lichen/larch forest cover.

11 August

Visit to Yuzhny Basin streamgage (the smallest gaged basin in KWBS,

0.27 km?) in a north-facing, open lichen/larch cover watershed (Fig. 20).
The streamgage, with daily chart change on the water level recorder

(Fig. 21), is located in a narrow draw; a 90° V-notch weir is supple=-
mented by a 20° V-notch for low-flow measurement (Fig. 22); cutoff

walls extend laterally 3 m into the banks to bedrock, and vertically 2 m.
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Figure 21. Water-level recorder; hori- Figure 22. Yuzhny Creek streamgaging

zontal drum with 24-hour installation. V-notch weir,
chart, spring-driven clock float-actuated water level
and ftoat in stilling well. recorder in house, rectangu-

lar container below weir
blade (mounted on rails) for
volumetric discharge mea-
surement.

Provision is made for volumetric measurements of discharge, utilizing

steel tanks mounted on rails which can be positioned to catch the entire
runoff below the weir. The weir is electrically heated in winter to

aliow continuous discharge measurement. The Soviets stressed the sig-
nificance of the deep moss-lichen ground cover and shallow active layer

in this notth-facing watershed and, presumably, the consequent low total
evapotranspiration losses relative to the losses of other watersheds of KWBS.

S

Inspection of precipitation gage, soil evaporation station utilizing
circular "evaporimeters' (lysimeters) with 500-cm? surface area.

Briefing by Dr. Vladimir Ye. Glotov, Chief of Groundwater Investigations,
Northeast Geological Survey. The hydrogeology investigations are pri-
marily oriented toward securing adequate water supplies, particularly in
winter, to support mining operations (dredging) in Magadan Oblast.
Groundwater observations at KWBS were initiated in 1960, with a network
of -groundwater wells at the Sredny and Nizhny streamgaging sites of
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Painted o0il drum protects well (b) Measuring temperatures in well near
casing above ground (M. Bilello, Sredny gaging site (V. Glotov facing
E. Boyarintsev). camera).

Figure 23. Groundwater observation well.

Kontaktovy Creek. At the Sredny (middle) gaging site, wells (Fig. 23)
are 4 m deep, the first 3 m through unconsolidated coarse gravel. Three
wells extend through permafrost, 160 to 190 m. Problems of maintaining
unfrozen wells through permafrost were discussed; the techniques have
included physically breaking out ice with metal rods or gunfire, and
using antifreeze solutions and heat cables.

Resistivity mapping of the Sredny site was accomplished in 1966, and a
map delineating thawed gravel zones along the stream channel was pre-
pared. Salt dilution techniques were utilized to determine flow ve-
locities of groundwater: 44 m/hr beneath the stream channel; 8 m/hr 2 m
north of the channel; and 1-2 m/hr further from the channel (all measure-
ments done in August). Lower groundwater velocities were measured in
Vstrecha Creek: 26 m/hr beneath the channel; 1/2 m/hr away from the
channel.

Dr. Glotov stated that KWBS is not necessarily ''representative' geolo-
gically of the whole of Magadan Oblast's mining region, but it is at-
tractive to work in because it is 'hydrologically representative'" and
offers a variety of geologic settings for study. The Northeast Geological
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Figure 24. Nizhny streamgaging site, with broad-crested
concrete weir, float-driven water level re-
corder in shelter (A. Korekovtsev, A. Ipatyeva,
A. Kuznetsov, E. Boyarintsev).

Survey stations one man full time at KWBS to maintain readings in the
groundwater well. Neutron probe measurement of soil moisture levels
had been attempted but was discontinued two years ago.

Dr. Glotov emphasized the concept that mining (dredging) can effec-
tively increase groundwater storage of valleys in permafrost regions.
The theory is that by thawing the valley soils, flushing out fine
materials and redepositing coarse, thawed materials in lowlands, thawed
taliks are created which can be recharged by surface runoff. Such ar-
tificial aquifers can then be utilized as a freshwater source, particu-
larly valuable in winter.

Ground temperatures are measured in several wells near Kontaktovy

Creek; in the one closest to the Sredny (middle Kontaktovy Creek)
streamgage, maximum depth was 3.2 m (less than the annual active layer).
Temperatures measured 11 August 1976 in the well were:

Depth (m) Temperature (OC)
0.8 1.4
1.5 0.8
269 0.70

Visit to the Nizhny (upper Kontaktovy Creek) gaging site, a new Epring
1976) installation. The streamgage (Fig. 24) consists of a low-angle
broad-crested concrete weir, 40 cm thick, connected by open channels

to a conventional stilling well and water level recorder. Because of
occurrence of naleds (icings) in this section of the valley, no cutoff
walls were installed, either laterally or beneath the weir. The ratio-
nale was twofold: possible interruption of natural flow regime beneath

20
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Figure 25. Morozov Creek watershed, vir-
tually free from vegetation
and largely talus-covered;
streamgaging site at middle-
left of picture.

and adjacent to the channel and possible initiation of naled formation
at the gaging site, and assumption that existence of a persistent naled
site 300-m downstream indicated a natural groundwater cutoff, thus
negating any need for artificial cutoff walls. This weir installation
cost between 2,000 and 5,000 rubles (they used their own labor), which
was considered less expensive than the Parshall-type flumes installed
at other sites. This site is planned for ten years operation.

Near the Nizhny site, a deep well (235 m) was located through 210 m
of frozen ground. This well had been instrumented for temperature
measurements by thermocouples at 0.4-m intervals from the surface to
20 m, then at 10-m intervals down to 190 m; the well has been allowed
to refreeze.

12 August

Trip to Morozov Creek, a vegetation-free, talus-covered watershed in
the southeast headwaters of Kontaktovy Creek (Figs. 25 and 26). The
streamgaging station, established in 1969, is about 3 hours walk from
the main camp; two technicians (S. Suschansky, N. Lazuk) are stationed
at this site during 5 months of the year. The drainage area above the
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Figure 26. Storage precipitation gage on alpine slope,
north of Morozov streamgaging station; view
down-valley to west.

Figure 27. Streamgaging site on bedrock
outcrop at lower terminus of
Morozov Creek watershed
(view downstream).

22




V-notch weir is 0.7 km?. Five precipitation gages are situated in

the watershed and five snow~measurement lines extend across the catch-
ment from north to south. Streamflow is measured at a natural bed-
rock outcrop in a metal flume with V-notch weirblade (Fig. 27),
utilizing a float recorder.

Based on two years of precipitation/runoff data, runoff at this basin

is equal to 100% of precipitation. The Soviets, particularly Dr.
Kuznetsov, were greatly interested in studying the condensation question
and eager to learn of any new instruments or techniques which we might
suggest. Among our thoughts were simple profiles of temperature and
relative humidity which could be measured using thermocouples and
thermocouple psychrometers, or the Weather-Measure HM-1llp solid-state
humidity probe.

13 August

An office session at KWBS. A. Ipatyeva presented a discussion of
precipitation and snowpack measurements. A.S. Kuznetsov lectured on
runoff measurements and A.S. Korekovtsev presented a discussion on
measurement of evaporation (net evapotranspiration as measured gravi-
metrically by their methods). V. Glotov presented a good discussion
on groundwater and hydrogeology relationships in permafrost regions.
Yu. B. Korolyov lectured on his vegetation mapping (''Geo-botanical
Investigations') at KWBS and attempted to relate streamflow to major
vegetative communities in catchments. .Korolyov's attempts to define
annual runoff coefficients for six major vegetative types, independent
of elevation, exposure or catchment area, stimulated extensive and
spirited discussion among the Soviet hydrologists present.

14 August

This day was devoted to discussions by the visiting Americans. C.
Slaughter first presented a discussion of Alaska's hydrologic and
climatological setting, then reviewed the establishment, operation,
and results obtained to date from the Caribou-Poker Creeks Research
Watershed (the Alaskan counterpart to KWBS). In the afternoon, M.
Bilello lectured on his northern climatology research and the snow
and ice reporting network maintained in Canada and in the United
States. At the request of the Soviets, Slaughter provided a brief
discussion concerning off-road mobility and vehicle design and usage.
A number of reprints and reports were provided the Soviets concerning
the U.S. efforts in northern hydrology and climatology.

In the evening, Dr. Daniel I. Berman visited Stokovaya. He is head

of the Biocenosis Ecology Lab, Institute of Biological Problems of

the North (IBPN) (Magadan), and is responsible for environmental im-
pact studies relating to the planned hydropower development at Obo,

in the upper Kolyma Basin. Discussions concerned his ecosystem studies,
the unique hydrometeorological donditions of permafrost regions, and
construction problems encountered in these areas.




i Figure 28. Gold mining, Kolyma River Basin. Overburden
removal by tractor and dragline is followéd
by thaw of frozen gold-bearing sediments and
gold separation by dredge.

! (a) General view of fields and river bluffs.
Figure 29. Kulu Collective Farm, 15 km from Stokovaya.

15 August

The morning was devoted to a 5-hour trip by jeep, led by Dr. Glotov,
to the Dnadyer River, which joins the Kulu River to form the Kolyma.
This trip allowed viewing a variety of terrain and vegetative types
and provided a look at some of the extensive gold-mining operations
in the Kolyma headwaters. Hydraulic operations, extensive use of
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(b) Thermokarst depression in field cleared on ice-rich
silts.

(c) Viewing thawed silts, stubble from oat/pea crop.
(From left, C. Slaughter, Farm Manager, V. Dovbysh,
Y. Stoma, A. Kuznetsov).

Figure 29, cont'd.)

bulldozers (Fig. 28) and draglines for overburden removal and material
stockpiling, and dredging were observed.

This trip was followed by a brief visit to the Kulu Collective Farm,
where problems of settlement from thawing of ice-rich soils (thermo-
karst development) and of boggy soils (obviously ice~rich silts)

were viewed and discussed (Fig. 29). The late afternoon was devoted
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to a short boat trip and picnic on the Kulu River. Dr. Rumyantsev and
Mr. Boitsev, both of Kolyma Hydrometeorological Survey, arrived at
KWBS the afternoon of 15 August.

16 August

The entire day was devoted to preparation of a series of proposals
for future cooperative work in hydrology, between the Soviets, led by
Rumyantsev and the Kolyma Hydrometeorological Survey, and the United

States. The skills of Mr. Stoma, our interpreter, were sorely taxed
this day but agreement was reached on a proposed program. This agree-
ment was typed (in Russian) for signature 17 September 1976; copies

of both the Russian original and the English translation, prepared

by Stoma and Slaughter, are attached (App. D). The evening of 16
August was devoted to a festive dinner attended by virtually the en-
tire KWBS staff. Excellent food was followed by many toasts, much

music and dancing to the small hours--a fitting ending for the exchange
visit!

17 August

The morning was devoted to interviews of Bilello and Slaughter, re-
corded on video tape for U.S.S.R. television*, presumably at Vladi-
vostok or Khabarovsk, and to a briefing by L.I. Boitsov concerning
runoff forecasting. That lecture, as well as plans for lunch, was cut
short by announcement that a helicopter would arrive at 1215 to trans-
port us to Susuman. Hurried packing and final farewells (Fig. 30)
were followed by a 30-minute flight to the town of Susuman on the
Barelyakh River. The Americans were accompanied by Rumyantsev,
Kuznetsov, Boitsov, Glotov, Ipatyeva, Korekovtsev, and Stoma. This
flight provided overviews of very extensive gold-mining operations

and developing agriculture (collective farms), which from the air

closely resembled farming in the Tanana Valley of Alaska.

Travel from Susuman tc Magadan was by Aeroflot turbo-prop. In Maga-
dan, Rumyantsev and Kuznetsov arranged for a hotel room in the vicinity
of the airport, where Bilello and Slaughter waited about 6 hours for

a flight to Khabarovsk. That flight departed Magadan at about 2250
hours, arriving at Khabarovsk at 0230 hours, 18 August.

18 August

On arrival at Khabarovsk, immediate steps were taken to arrange for
travel to Moscow for Bilello; he left Khabarovsk at about 0600 hours.
Slaughter's scheduled departure was by Japan Airlines on 19 August,
so he spent 18 August in Khabarovsk in the company of Y. Stoma. Part
of the day was spent preparing the final English version of the pro-
posals which up to that time were only available in the Russian.
Departure from Khabarovsk was on the afternoon of 19 August 1976.

*Notice of this exchange visit was also taken by the Soviet press
(see APP.E).




(a) Part of KWBS at dining hall. From left, V. Dovbysh,
L. Boyarintseva, A. Ipatyeva, G. Puzanova, Z. Nazarova,
T. Rudneva, R. Dovbysh, I. Muzychuk, Yu. Boitsov,
G. Rumyantsev, A. Korekovtsev, and E. Boyarintsev.

(b) Boarding Aeroflot helicopter in streambed below KWBS.

Figure 30. Departure from KWBS (Stokovava).
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RESULTS

The most obvious result of this exchange visit is the document, 'Pro-
posals for Cooperation,'" which was prépared at the termination of the visit
(App. D). Meaningful implementation of these proposals must await further
high-level agreement between the Soviet Union and the United States; all
the participants believe that both sides will gain technically from such
implementation.

A more immediate positive result is embodied in the understanding
gained by the U.S. scientists of Soviet hydrologic research in permafrost
uplands. During this visit, a number of impressions or facts were noted
which are relevant to corresponding research in the U.S. cold regions.
These include the following:

1. A very positive impression was gained of the scope, intensity,
and continuity of hydrometeorological data collection at KWBS. This
results not from sophistication of instrumentation, but rather, from
a good supply of technically trained personnel resident at KWBS and
their dedication to accomplishment of the entire data acquisition
task on a year-round basis, often under rigorous climatic conditionms.

2. A very favorable impression was gained of dedication to minimal
disruption of the local environment during conduct of the hydrometeoro-
logical studies. Examples of this include the restriction of all tra-
vel to remote sites to foot traffic, with four-wheel drive trucks ,
used only to transport the heaviest loads and then only under condi-
tions of minimal impact (while the ground is frozen). This concern
with the preservation of nature was mentioned many times during the
visit (though| it was not necessarily evident at other locales observed
while travelling to and from Stokovaya).

3. A lack of concern with study of environmental factors not directly
related to the water balance was noted. For example, despite the
excellent streamflow measurement network and available personnel at
KWBS, there have apparently been no parallel measurements of water
temperature or chemistry, (i.e., pH, turbidity, suspended sediment,
dissolved oxygen, etc.). Such baseline data are not viewed as directly
relevant to water balance and,. hence, are not included in the measure-
ment pre¢gram.

4. The heavy emphasis at KWBS on manpower for field studies and data
tabulation has both positive and negative aspects. Such labor, when
available, allows utilization of simpler and probably more reliable
instrumentation, hence, the apparently excellent quality and continuity

of hydrometeorological data that were observed. However, efficiency might be
improved by utilization of more sophisticated instrumentation, such as

data telemetry systems or automatic data processing (ADP) equipment

at the field laboratory. The availability of resources to the Magadan
Hydrometeorological Observatory and KWBS undoubtedly determines their
decisions in this regard.

28




5. The very real desire for cooperation with U.S. investigators in
hydrometeorological studies in Magadan and Alaska can be considered

a positive result of this visit. The personal contacts that this

trip allowed should be useful in pursuing two-way communication and,
hopefully, cooperation in subarctic hydrology studies. The Soviet
interest in this cooperation can only be viewed as encouraging, and

it is to be hoped that the Soviets will reciprocate by sending several
of their scientists to Alaska in 1977 for a similar visit.

RELEVANCE TO ALASKAN RESEARCH

A major reason for U.S. interest in visiting the Kolyma Water Balance
Station was its possible similarity to an existing permafrost-environment
hydrologic research area in Alaska, the Caribou-Poker Creeks Research Water-
shed near Fairbanks. A synopsis of the latter activity and site is provided
in App. F.

Many parallels between these two areas are evident. Both encompass
complete, essentially pristine drainage basins; in both, a basic hydro-
meteorologic data acquisition system has been designed and installed; in
both, characterization of environmental features relevant to hydrology has
been undertaken (i.e., soils and vegetation mapping). Both are in perma-
frost-dominated locales, though KWBS is completely underlain by permafrost
while the south-facing slopes of Caribou-Poker Creeks are permafrost-free.

There are also significant differences between the two areas. Caribou-
Poker Creeks Research Watershed is the larger of the two (104-km2 vs 21.2-km2),
but has fewer steep-alpine regions. Extensive talus slopes such as those
of Morozov Creek are entirely lacking in Caribou-Poker Creeks. Vegetation
is similar in many respects, though the principal central Alaskan conifers,
black spruce (Picea mariana) and white spruce (Picea glauca) are replaced
in the Kolyma by Siberian larch and the Pinus pwnila high shrub. Extensive
stands of hardwoods (Betula papyrifera, Populus tremuloides) are found on
south-facing slopes of Caribou-Poker Creeks, but similar hardwood stands
were not observed at KWBS or in surrounding areas.

KWBS was established nearly 30 years ago and, thus, has accumulated
an admirable record of basic hydrologic data. The Caribou-Poker Creeks
project was initiated in 1969, so its data base extends back only seven
years at best. KWBS is administered by an agency with a very specific
objective, delineation of the water balance and its principal components;
Caribou-Poker Creeks is a cooperative, multi-agency effort administered
by an inter-agency committee and one ''lead" agency*, with the dual objec-
tives of defining the subarctic upland hydrologic regimen and of providing
a field setting suitable for integrated environmental research, oriented
toward natural resources management.

*Currently, the Institute of Northern Forestry, U.S. Forest Service, Fair-
banks, Alaska.

29




Operations in the two areas differ principally in staffing and instru-
mentation. At KWBS, a year-round cadre of up to 24 hydrologists, climatolo-
gists, and technicians is resident in the research area, with backup and
direction furnished by the Hydrometeorological Observatory in Magadan.

There are obvious advantages in having personnel living in close proximity

to the research area. As noted previously, this large resident staff, with
enthusiastic workers, permits frequent on-site measurements or observations
of instrument functioning, and allows use of field recorders having short

time spans (such as 24-hour charts on water-level and precipitation recorders)
and consequent high resolution. Frequent (often daily or twice-daily) instru-
ment servicing should result in few gaps in the data record.

In contrast, the Caribou-Poker Creeks effort has rarely had more than
five persons (scientists and technicians) directly involved in the watershed
operation, and only since 1975 have there been two persons on full-time
assignments to the project. Most field operations have been based in Fair-
banks, over 40 km south of the watershed. There has necessarily been
greater reliance on long-term Zn 8itu hydrometeorological recording instru-
ments, with less than desirable frequency of field servicing. Consequently,
there are annoying gaps and omissions in some records. There recently
has been considerable attention given to developing real-time data telemetry
systems in Alaska to help meet such site servicing problems (however, the
increasingly sophisticated equipment required for telemetry entails more
expense, as well as more advanced technical expertise when servicing is re-
quired). These manpower and distance constraints have also meant a much
greater reliance on mechanized transportation and on trail development in
Caribou-Poker Creeks than was seen at KWBS.

Despite these differences, the parallels in concept, data requirements,
field measurement needs and approaches, and the environmental constraints
of high-latitude, permafrost-dominated settings more than justify a continuing
dialogue and cooperative program between U.S. and Soviet scientists in this
area. Potentially fruitful areas for cooperation, elaborated in Appendix D,
include baseline hydrometeorological data exchange, and cooperation in the
problem of evaluating the hydrologic significance of condensation and evap-
oration in high-latitude catchments. It will be to the advantage of our
respective research programs to maintain the lines of communication and the
cooperative spirit which imbued this initial scientific visit.
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APPENDIX A: Schedule for Exchange Visit

(Presented in its original form)
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APPENDIX B: Roster of Permanent Staff,
Kolyma Water Balance Station

(in Russian and English)
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BETATHOGRE PACTHUCAHRHEE

JomOnm Baazaumuo
BosapvHnes EBrexdns
Fosapuuresa JoaMmuaa
CymaHckui Cepred
Tperbakosa Jon6oBb
Muxanaos BaazucJas
XocapuHnesa \nexcaHapa
Myzanosa l'asuHa
Mysuuyk MpuHa
Panesuy MpuHa
Ta3yk Huxoaad

Mak CmeTaaHa

METEOPPYHIRA

MuooGecxona Hanexna
[IunoGoKCc® .Jnua
FynakuHa TaauHa

LoBOHU Pauca

KBEBEC

HayaJbHUK CTAHOUM
CTADIKA MHXEHED
MHXEHED

HiKAHEp

CTapliid TEXHUK
CTADIUA TEXHHUK
TEXHUK

Te..HUK

TEXHIT

TEXHUK

TEXHUK

TEeXHUK

cTaomud TEXHUK
MJIafwv?: TEeXHUK
TeXHUK

MJajlmuA TEXHUK




1.
2.
3.

6.
7.
8.

10.
11.
12.

13.
14.
15.
16.

ROSTER OF PERMANENT STAFF, K.W.B.S.

Dovbysh, Vladimir Head of the Station
Boyarintsev, Evgeny Chief Engineer
Boyarintseva, Lyudmila Engineer
Sushchavsky, Sergey Engineer
Tretyakova, Lyubov Chief Technician
Mikhailov, Vladislav Chief Technician
Kosaryntseva, Alexandra Technician
Puzanova Galina Technician
Muzychuk, Irina Technician
Radyevich, Irina Technician
Lazuk, Nikolai Technician

Pak, Svetlana Technician

Meteorology Group

Shirobokova, Nadezhda Chief Technician
Shirobokov, Yuri Junior Technician
Bulakina, Galina Technician

Dovbysh, Raisa Junior Technician
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APPENDIX C: Selected Snowpack Data, Kolyma Water
Balance Station
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MAXIMUM SNOW DEPTHS (cm)* OBSERVED IN THE KOLYMA WATER BALANCE STATION

Snow Measurement Basin Names
Year Line Vstrecha Severny Yuzhny Sredny Morosov
1970 I 39 33
II 36 46
III 54 46
v 57 28
1971 I 52 34 42
II 30 48 60
I1I 31 48 60
v 28 22
v 15
1972 I 56 50 56 55 89
II 54 48 58 49 49
I1I 58 49 67 58 57
v 51 46 64 30 61
\) 61 23 57
VI 39
1973 I 63 50 41 54 76
II 58 55 45 49 37
III 51 53 74 45
v 42 37 37 41
\') 51 51
VI 17
1974 I 79 77 76 70 109
II 81 81 69 7 82
ITI 79 59 85 75 83
v 70 66 81 44 85
\') 81 74
Vi 73
1975 I 59 56 53 58 60
11 59 48 58 36 35
III 57 44 56 59 54
v 47 53 63 31 64 q
v 57 46 .
VI 27
1976 I 53 44 48 45 46
II 55 50 42 37 55
III 45 48 51 55 55
v 44 39 39 21 59
v 49 44
Vi 27

* Values shown are averages of a number of snow depth measurements taken:
a) Across the numbered lines in each basin (see Fig. 11) and
b) In April at the approximate time of maximum snow accumulation during
each year.
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APPENDIX D: Proposals for Future Cooperative Work
(in Russian and English)
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NPEXJOKEHMHUA

N0 COTPYAHHYECTBY
COBETCKMX M aMepMKAHCKHX CHEUNaANCTOB-I'HAPONETEOPOAOTOB
B 0CJACTH OXpaHH OKpyxaDmed CpeAd CEeBepHHX DaROHOB

Mipodaena odecnedyeHMss HACGACHHSA N DA3ANYHHX OTpaciel Xxo-
3ARcTBA NDECHOR BOROR CTAHOBMNTCA B Hame BpeNMs AKTyaIbHORA AAA
BCe JOabmEro YKcla rocyAapCTs 3eMHOI0 mapa. YpesBuYakHO BaXe
Ha OHA W A&s ceBepHhx paoHOB CCCP u CHA, MueHHO B 3THX pafie
OHax HeOOXOAMMO GepexHoe OTHOmEeHNEe K eCTEeCTBeHHHM BOAHHM pee
cypcaM, TaK KaK BOCCTAaHOBHTEAbHHE NPOHECCH MPONCXOAAT 3AEChH
BechMa MeAxeHHo, Hapywenme ecTecTBeHHOR NMPMPOAHOR rapMOHUN
MOXeT NPHBEOTH K HENONMPABAMHM MOCAEACTBHAM. DBOT noveMy Hee
06XOAYMM KOMMNJAEKCHHE TI'HAPOMEeTEOpPONOrAYeCKHe HCCACAOBAHAA
CeBepHHX TeppuTOPDHR, T.e. COBMECTHOE H3y4YeHHEe NPUXOZHOR,pace
XORHOR W aKKyMyJHpypmeR 49acTK BOAHOro daunaHca.

B CBA3K C 3THM CTOPOHH CYUTADT HEAECOOGDA3HHM (POM3BO-
AUTH OOMEH MaTepuaJaMH HaGJIDAEHHR M pe3yabTaTaMR HCCACAOBae
HUR B paROHAX pPACNpPOCTPAHEHHS MHOTrOJeTHEeR MepSIOTH, BHIOXHAE=
Mux Ha KoauscCXoR BOAHOGAXAaHCOBOR CTAHUMA KOJAHMCKOI'O ynpaBie
HUA THAPONETCAYXOH U B UccaenosaTelbcKoM GacceRHe Kapudy-[loe-
Kep-KpiK B UEHTPAABHOR HaCTN AJLACKR, I'Ae BeAyT HCCAGA0BAHNR
HHCTUTYT CeBEpHOro JECHOrO XO3ARCTBA, AAACKHHCKMR YHMBEDCNTET
H Ap.

COTPDYAHHYECTBO COBETCKHX K aMEDMKAHCKEX CHEeNNAANCTOB-
THADOMETEO0POXOI'0B ZOAXHO NPOBOAMTBCA MO ABYM HaNDABIGHNSAM,
lleppoe - no BONpOCaM KCCXGAOBAHNS OTAEABHHX 3JEMEHTOB BOAw
HOro Gaxadca:
= y4eTy XMAKNX K TBEDAHX OCAZKOB B IOPDHO-TAGXHHX YCIOBNAX;
- XapakTepy 3alAeraHNfs X pacnpejeleHMs CHEXHOI'0 MNOKpOBa ;
= WSY4YEHHD ' H3IUKO-MEXAHHYECKNX CBOACTB CHera;

- y4YeTa CTOK&, B TOM 4YuCXe H3yyYyeHNe CKIOHOBOI'O CTOKA;

- K3y4eHMS HCNapedANs ¢ DA3AHYHHX BMAOB NOACTHIADEER nOoBepx-
HOCTH;

« KOXRYECTBEHHOA ONEHKN KOHIEeHCEIMK}

- pa3padoTKe 4 HCMHTAHAA METOZOB yvyeTa BJAro3anacos B Nnoyse;

= yCTAHOBAEHMA KOJAHYECTBEHHOR CBA3H NOBEPXHOCTHHX N NOA3EM-
HHX BAR.
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2.

Bropoe - NO U3yYGHHD BAMAHMA XO3AACTBEHHOH ZeATEABHOCTR
Ha u3MeHeHHe 2JIEeMSHTOB BOAHOr'o daxadca,

Ha nepBou 2Tame COTPYAHUYSCTBA CTOPOHH CYUTADT HEOGXOAMe
MHM CHUCTEeMAaTHYECKH OCMEHHWBATHCA METOLAMH MCCAEAOBAHNR U MDH-
dopaMu npu TUAPOMETEOpPOJOT4YecKHX pacdoTax B OacceRHax KBEC
n Kapudy-llokep-Kpuk, a UMEHHO:

- eXeronHHNM pe3ylbTaTaMid HaCJADAECHAR, a TaKue Mo Mepe
X nyCaKKamuu:

- METOAMYECKUMHM yKa3aHUAMM, MHCTPYKUAUAMM U HACTaABACHHA~
MU MO TMPOU3BOACTBY I'dAPOMETEOPOJOrHYEeCKHX paCoT H HCCAELOBa=
HHR, NMPOBOAMMHX B yKa3aHHHX daccelddax;

« NpuUCOpaM#k 4 0CODYAOBA{UEM,IDUMEHACMHMN MNDH I'dAPOMETEeO=-
POJOTHYECKUX HACADAEHMAX ¥ HCCACJOBAHHAX,B TOM YKCX@ NMpUOOpa=
MH K 0CODYAOBAHHEM MO A3YYEHHD ,HIHYECKMX CBOUCTB CHera, MmpHe
mensemux B KPPEA (ZadopaTopus MO H3Y4YGHUD XOJAOAHb DAAOHOB g
HHXEeHEeDHO=-CTPOMTEAbHHX padoT apMuu CHA);

- HayuHHMM OCOCHWEeHUsME MO MaTepHaxaM KccaeaoBaHNl, MpOBO=
AMMHX B yKadaHuuwx OaccedHax (CTaThu, MOHOr'pDajHM, COODHHKN Dae
6OT ® AP.).

- B nexsx pacmMpeHHA AOATOCDPOYHOIO COTPYAHuyecTBa (I977-
1980 rr.) sexay Koxusckms YJTMC M COOTBETCTBYDHMMM OPraHM3aUMf-
MHA, 3aHMMaDOUMUCS H3ydeHHEM BHeXHefd cpend Ha AXsicke, CTODOHH
CYATADT HEOOXONMMHM BHECTH CJAeAyDiliHe NoeAXOXeHHKA B CMemaHyD
COBETCKO=aKepuKaHCKyD KOMHCCHD N0 COTpPyAHHYECTBY B 00JacCTH
oxpaid BHEmMHER CpeAH:

= N0 00beAMHEHHD yCUAUR COBETCKUX U aMePDUKAHCKHX TUADPO-
METEeOopOoJOTOB CeBepHHX palOHOB Ha #A3y4YeHHe UCMAPEHAA C Da3iAnYe
HHX BHAOB NOACTUXaDmed NOBEpXHOCTH, IAAA 4Yero pa3padoTaTh B
197 r, npueuaeNyp nporpaMMy COBMECTHHX UCCJAEAOBAHHR;

« 70 NPAMONY OOMEeHY CnelualuCTaMu=-ruipoNeTeopoaoramu;

- 10 AaJbHeRmevy OOMEHY pe3yJAbTaTaMn UCCJAENOBAHMR, MpH=
dopaMi, 0GOpyLOBaHHEM ¥ AD.;

- N0 WU3YYEHHD BO3MOXHOCTU OOMEHa I'uApOMeTeOopOoJaorndecKoR
(KauMaTONOrMYEeCKOR ¥ TUAPOJOTMYECKOR) MHTOpMAUNER NO TEPPHTO-
pun MarazaHcKoR 0GAACTH M ANACKH;

- 10 MU3YYGHND BAMAHKA XO3AACTBEHHOR AEATEABHOCTN HA U3e
MeHeHue OTAeAbHHX 3AEMEHTOB BOAHOro GaaaHca.Hanpumep,usyvexne
BAMAHNS TOPDHHX DAaCOT HA DexuM pDeK B KOHKpDeTHHX GdaccedHax Ma-
raagickod o6XacTu U AXACKH,




99701
d4peKTOp MaralaHCKoOR M.A. Buaexnio
TWLDONETOGCepBaTODUN B A Qe
AZ, )7‘j;7 A.C. Kysueuos Nereopoaor, KPPEX CilA,
e ' Tanosep, Hep-Xounmup,
Maranau, Mapxosas 7/13, CllA, 03755
685000

3.

[lpeaToXeHHA NMOATrOTOBJAEHH B De3yabraTe OOMcHA MHEHMAMN
mexsy coserckumu ("B, Pymsasues, A.C. KyssHeuoB, A.d, Anarse-
Ba, A.C. KopexoBues, B.,i, AoBOum, E.A, BoApuHues, L,A. bod= 3
uos, B,F. T'notos) u amepuxauckumx (4,¥, Cxorep u M.A,.Buaexrso)
cnenuraxucramy B nepuwoa ¢ 5 no 17 asrycra 1976 r., Kxoronue :
noceTvid KOoAHMCKYD BOAHOGAXAHCOBYD CTAHUMD B COOTBETCTBAM ‘
c Memopaunymom IY ceccum CuemaHO® COBETCKO-aMepUKAHCKOR KOe
MUCCUK NMO COTPYAHWYECTBY B OCAaCTH OXpaHH OKDYXaDmed CpeAH.

JaHHHe npeasOXeHus MOT'YT NONOJHATHCA U U3NEHATHCA O0EHe
MU CTODOHAMM TO Mepe HAaKONAG4MA HOBHX MaTepHaa0B HaGXOAEHHR
U MOCTAHOBKM HOBHX BOMPOCOB,

Bo BpeMs HacTOAMEro BM3UTA 8MEPUKAHCKHX CNEUUAJACTOB K

MOATOTOBKY CORMECTHHX NpefJOXeHUR nepeBos BunoJHsia D, Croma,

Hacrosamee coriameHue NOANUCAAM:

34aJabHUK KO.NHMCKOTrO ~
ymM™C

P.if Pyvsasues TnaBHHA ruznoaor Jdcruryra

CeBepHOro JecH X037 CTBE,
JecHaa cayx04 CHA,
<«dpoeHkc, Anscka, CHA,

Koaumckaa BogHoOaXzalcoOBas
CTaHUuA

16 asrycra 1976 r.
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PROPOSALS

On Cooperation Between Soviet and American Hydrometeorology
Specialists in the Field of Northern Environmental Protection.

The provision of people and various economic enterprises with
fresh water is a pressing problem for an increasing number of countries.
It is equally important for the northern regions of both the U.S.S.R.
and the U.S.A. It is in these frontier areas that careful resources
management must be carried out, since environmental recovery processes
are very slow there. Disturbance of harmonious natural relationships
may lead to irreversible changes. This necessitates interdisciplinary
hydrometeorological research to be carried out in the high north, i.e.,
cooperative studies of inflow, outflow and storage parts of the water
system.

In this regard, both sides consider it reasonable to carry out
exchange of observational materials and results of investigations for
areas of permafrost octurrence conducted at the Kolyma Water Balance
Station by the Kolyma Hydrometeorologic Survey and at the Caribou-Poker
Creeks Research Watershed, central Alaska, by the Institute of Northern
Forestry, the University of Alaska, etc.

Cooperation between Soviet and American specialists in hydrome-
teorology should be undertaken in two directions. The first deals with
investigations of separate elements of the water balance:

1) Assessment of liquid and solid precipitation in mountainous and
taiga conditions

2) Characteristics of occurrence and distribution of snowpacks
3) Investigation of physical and mechanical properties of snow
4) Runoff assessment, including slope runoff formation

5) Investigation of evaporation from underlying surfaces

6) Quantitative assessment of condensation

7) Development and testing of methods for moisture content assessment
in soils

8) Determination of quantitative relations between surface and ground
water resources

The second one deals with investigation of the influence exerted
by industrial and ecomonic activities on separate water balance elements.
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At the first stage of cooperation, the two sides consider it
necessary to conduct systematic exchange of research methods and
instruments used during hydrometeorologic programs at the basins
of the KWBS and the Caribou-Poker Creeks as follows:

1) Observational results on an annual basis or as otherwise available

2) Methodological instructions for hydrometeorological programs and
investigations undertaken at the mentioned research basins

3) Instruments and equipment used during hydrometeorological obser-
vations and investigations, including instruments and equipment for
study of physical properties of snow used by CRREL (Cold Regions Re-
search and Engineering Laboratory)

4) Scientific summaries of research materials obtained at the mentioned
basins (Papers, monographs, collections, etc.)

Toward the objectives of long-term cooperation (1977-1980) between
the Kolyma Hydrometeorological Service and appropriate counterpart
organizations engaged in environmental research in Alaska, the two sides
consider it necessary to submit proposals to the U.S.-U.S.S.R. Joint
Committee on Cooperation in the Field of Environmental Protection as
follows:

1) To integrate efforts applied by the Soviet and American hydromete-
orologists in northern regions to the study of evaporation from various
underlying surfaces and towards this end to develop a mutually acceptable
program of joint investigation

2) To implement direct exchange of specialists in hydrometeorology

3) To carry out further exchange of observation results, instruments,
equipment, etc.

4) To study the possibility of exchange of hydrometeorologic (climatic
and hydrologic) data for Magadan Oblast and Alaska

5) To study influences exerted by industrial and economic activities

on individual elements of the water balance, for example, the effects

of mining activities on river regime in specific basins of Magadan Oblast
and Alaska

The foregoing porposals have been prepared as the result of exchange
of opinions between the Soviet (G.V. Rumyantsev, A.S. Kuznetsov, A.I.
Ipatyeva, A.S. Korekovtsev, V.N. Dovbysh, Ye L. Boyarintsev, Yu. A.
Boitsov, V. Ye. Glotov) and American (C.W. Slaughter and M.A. Bilello)
specialists during the period 5-17 August 1976, while visiting the
Kolyma Water Balance Station in accordance with the Memorandum of the
Fourth Meeting of the Soviet~American Joint Committee on Cooperation
in the Field of Environmental Protection.
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These proposals are subject to additions and amendments by both
sides as new observational materials appear and new problems are set
forth.

During this visit of the U.S. specialists and preparation of these
joint proposals, translation works were carried out by Yu. A. Stoma.

This agreement was signed by:

Head of the Kolyma C.W. Slaughter
HMS
G.V. Rumyantsev
Principal Watershed Scientist
Institute of Northern Forestry
U.S. Forest Service
Fairbanks, Alaska 99701
Director of Magadan
Hydrometeorological Observatory M.A. Bilello
A.S. Kuznetsov

Meteorologist
USA CRREL
‘Hanover, New Hampshire, USA 03755

Magadan, 68500
Parkovaya St., 7/13

Kolyma Water Balance
Station

16 August 1976
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APPENDIX E: Pravda article Concerning Exchange Visit,
with English translation
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U.S.S.R.-U.S. COOPERATION IN ENVIRONMENTAL PROTECTION
Magadan MAGADANSKAYA PRAVDA in Russian 8 Aug 76 p 4

(Interview with A.S. Kuznetsov, director of the Magadan Hydrometeorological
Observatory: '"A Meeting of Colleagues')

(Text) In conformance with the U.S.S.R.-U.S. agreement on
cooperation in the field of environmental protection, the
Kolyma hydrometeorological service administration is re-
ceiving two American hydrological specialists. They will
spend 2 weeks familiarizing themselves with the work of the
Kolyma water-balancing station.

We asked A.S. Kuznetsov, the director of the Magadan Hydro-
meteorologicai Observatory, to describe the purpose of the
visit of the American specéialists to the water-balancing
station, to tell what prompted the interest in this matter,
and to discuss the possibilities for cooperation between the
Magadan and American hydrologists.

"We are receiving the foreign specialists for the first time,'" said A.S.
Kuznetsov. '"The American hydrologists became interested in our station
after a number of visits to Magadan by biologists of that country on the
invitation of the Institute of Biological Problems of the North. A
laboratory of this academic institutién is in operation at the base of
our station.

Of course, environmental protection requires a comprehensive approach.
Hence the participation of hydrologists in study of the problem of pro-
tection of the ecological systems in the northern regions.

We are apprising our American colleagues of the hydrological research done
by the collective of the Kolyma water-balancing station.

The station is located in Ten'kinskiy Rayon, 16 kilometers from Kulu settle-
ment. Ithas now been in existence for 28 years and its staff comprises
more than 20 associates. Its work is conducted over an area of 21.2 square
kilometers. On hand are all the existing types of installations for study
of the discharge of small rivers. More than 50 instruments are employed
just for registering the preecipitation.

The station operates in an unusual mountain region with widespread frozen
ground developed over a period of many years. The study being carried out
here covers all the elements of the water balance--precipitation, drainage,
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evaporation, condensation, moisture reserve in the soils, and other subjects.
That is, the study includes at the same time the incoming and outgoing parts
of the water balance and hence its name 'water balancing."

Many years of research have shown that the conclusions drawn from the obser-
vation materials are relevant for the basin of the entire upper Kolyma--the
most industrially developed and the most populous region.

This region is a richly endowed natural laboratory for hydrological research.
On this small territory observations are being made in basins located at
various altitudes (in the valley and on the mountain) with a diversity of
surface and a rich selection of slopes on display.

A comprehensive study of all the elements of the water balance in this kind
of "quintet" enables us to draw definite conclusions regarding its formation.
The objective laws brought to light can be carried over to industrial and
agricultural regions and the materials can be used in resolving problems
connected with water supply, rational use of the water resources and improve-
ment of the methods of forecasting rain flooding. This is especially impor-
tant for the basins where intensive mining work is in progress (Ten'ka,
Omchak, Debin, Susuman, Berelekh and others).

The American scientists are apparently interested in this region because
the water balance here is also being studied in the small basin which was
formed wholly from waste rocks. An unusual discharge has Hdeveloped here
(an extremely high one). To the best of our knowledge, no such research
is being done in the U.S.

Both our northeast and the adjacent Alaska are characterized by rain flooding.
The American hydrologists are searching for an "antidote'" for the destructive
force of the floods. Out guests will therefore find it useful to study our
experience.

What can we borrow from the work experience of the Ameriean specialists? 1In
studying the elements of the water balance under the conditions of perpetually
frozen ground we encounter a /number of difficulties. Complications arise

in the process of determining evaporation, condensation, moisture reserves

in the soils, and other factors. Experiments are being set up at the station.
We hope to get advice from our guests in this matter. Perhaps they have
instruments which will be of interest to us.

This kind of exchange of knowledge will undoubtedly be useful for both sides
and will serve to enhance the performance of hydrometeorological service

for the desirable purpose of protection of the environment and strengthening
of the scientific and friendly relations between the Soviet and American
specialists."
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: APPENDIX F: Caribou-Poker Creeks Research Watershed
Synopsis
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BASIN

ORGANIZATION
IN CHARGE OF
ACTIVITY

PHYSTIOGRAPHIC
PROVINCE:

PHYSIOGRAPHIC
DESCRIPTION
OF REGION

LOCATION
OF BASIN

CARIBOU-POKER CREEKS RESEARCH WATERSHED, ALASKA-
representative and experimental

Inter-agency Technical Committee for Alaska

Primary Contact:

Cooperating
Agencies:

Institute of Northern Forestry,

U.S. Forest Service, Fairbanks,

Alaska 99701

National Weather Service (NOAA)

Cold Regions Research and
Engineering Laboratory (USA CRREL)

Arctic Environmental Research Station
(EPA)

University of Alaska

Soil Conservation Service (USDA)

Geological Survey (USDI)

Division of Lands (State of Alaska)

Bureau of Land Management (USDI)

Corps of Engineers (U.S. Army)

Yukon-Tanana Uplands of the Northern Plateaus
Province, Central Alaska

Geology:
Topography:
Soil:

Vegetation:

Climate:
Area:
Longitude:
Latitude:

Elevation:

Median Altitude:
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Pre-cambrian Birch Creek Schist
Mountainous

Aeolian silts over shattered schists
Fire-patterned black spruce/birch/
aspen/white spruce/mosaic, with dense
moss/lichen/forb understory
Subarctic, continental

40.8 mi? (105.6 km?)

147°30'W

65°10'N

700 ft to 2760 ft MSL (213 m to
826 m MSL)

1600 ft (487 m)
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PHYSTOGRAPHIC
DESCRIPTION
OF BASIN

EQUIPMENT

OBJECTIVES

HISTORY AND
PRESENT WORK

Geology:

Topography:

Soils:

Vegetation:

Climate:

Unglaciated, pre-cambrian Birch
Creek schists

Rounded, steep-sided ridges,
V-shaped and narrow headwaters
valleys

Shallow silts and silt loams,
developed in aeolian deposits over
shattered schists; poorly drained
and underlain by permafrost on
north slopes and valley floors;
free from permafrost on south slopes

Black spruce/larch/alder with thick
moss, lichen, forb/shrub under-
story on north slopes; aspen/
birch/alder complex on south
slopes with isolated stands of
mature white spruce, small sec-
tions of alpine tundra; valley
floors dominated by poorly drained,
riparian community of willows,
dwarf birch, cottongrass, and blue-
berry

Subarctic, Continental, with short,
warm summers and long, cold winters

Two permanent stream-gauging stations (USGS) with natural
controls; recording precipitation, temperature (air,
ground, stream) network; telemetering precipitation,
wind recorders, through repeater to Fairbanks base;
snow pillow, three SCS snow courses; two field lab
trailers installed in basin; first instrumentation

installed 1969.

To evaluate for permafrost-dominated catchments and
catchments free from permafrost, (1) Hydrometeoro-
logical regimen, precipitation/streamflow relation-

ships in subarctic uplands (in representative basin),
and (2) hydrologic and environmental response of sub-
arctic uplands to landscape manipulations and forest

management practices.

Present basin established and hydrometeorological

measurements initiated in 1969; data summaries
published annually; geologic, soils, vegetation maps
completed; reconnaissance water quality reports com-
pleted; hydrologic analyses currently underway.
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PROPOSED Improved areal distribution of precipitation network;
DEVELOPMENTS upgrade streamflow measurement network to discriminate
among headwaters tributary streams; increase attention
to snowmelt/aufeis/streamflow interrelations at spring
breakup; initiate landscape manipulation treatments
(following appropriate calibration) in experimental basin.
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