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INTRODUCTION

The bearing that surface water has on our climate around the world is clearly evident. In
general, terrestrial regions of the Arctic would be classified as having high surface wetness during the
summer months. This is mainly due to the fact that pemmafrost inhibits vertical drainage during the
short summer period (three to four months) and a snowpack that has accumulated over a seven to
nine month period ablates in a relatively short period of time. The potential hydrologic pathways of this
surface water are evapotranspiration and runoff An ongoing study of arctic hydrology at four
watersheds in Alaska is described in Kane et aI Field measurements are being made in two
headwater catchments (Imnavait Creek, 2.2 km?; and Upper Kuparuk River, 146 km?), one coastal,
Iow-gradlent watershed (Putuligayuk River, 471 km ) and one all-inclusive drainage (Kuparuk River,
8,140 km?).

RESULTS AND DISCUSSION

In Alaska, over a five-year period, evapotranspiration constituted between 35 to 50 % of water
exported out of three arctic watersheds. Year to year variation is much greater. The remainder of the
water exited these watersheds as surface runoff. These watersheds are dominated by snowmelt
floods; or stated another way, the snowmelt event is generally the most dynamic hydrologic event of
the year. Not only does a majority of the runoff occur then, but also the surface energy balance goes
through a major transition as the albedo changes by a factor of four or more.

Eighty three percent of the area of these three watersheds is classified as wetlands. This is
primarily because of the limited subsurface storage due to the pemmafrost and the approximately 7 to
15 cm of water that is released during a relatively short snowmelt period (seven to ten days). During
the summer months of June, July and August, iatent heat fluxes dominant in wet sites and sensible
heat fluxes dominant in dry sites. Because of the latent heat required to melt ice in the active layer
and the ongoing surface evapotranspiration, active layer depth (that layer that freezes and thaws each
year) is minimized and soil temperatures are kept cool.

Presently there are large annual fluctuations of surface wetness spatially over these
watersheds with summer precipitation increasing wetness and evapotranspiration decreasing wetness.
Following snowmelt each spring, the system is near saturation. Obviously warm summers produce
more evapotranspiration than cooler summers. In general, there is a drying-out of the watersheds
over the summer even though precipitation generally increases as summer progresses. For low-
gradient areas where there is substantial surface storage in lakes, ponds and wetlands, a surface
storage deficit develops. This deficit is generally not made up by summer rainfall and therefore the
watershed enters the winter season with potential surface storage. This storage needs to be
replenished in the spring before runoff can be generated. For the Putuligayuk River basin, this
storage deficit averaged 31 mm over the entire watershed for three years. This also represented
about one-third of the snowpack water equivalent over the same three-year period.

Another characteristic of these low-gradient watersheds is that the drainage network becomes
fragmented during the drying process. Therefore any runoff response to precipitation is delayed or
attenuated, the magnitude of reduction increases as the system becomes drier.

A warmer climate could enhance evapotranspiration, and reduce both runoff and soil moisture
in the active layer. However this could be offset by more precipitation (due to less seasonal ice cover
on adjacent seas). Climate change could result in deeper active layer with enhanced surface and
subsurface drainage characteristics, changes in vegetation (better drained and warmer soils) and
increased biological activity.



We need to develop better physically based hydrologic models to both understand the
interactions between the various components and then study how the system may react to a changing
climate. For a changing environment we need models that do not have to be calibrated. This is
critical if one is trying to use these models for predicting future hydrologic responses to changing
conditions since you will not have any insight on how to calibrate the model. One characteristic of
these models is that they should be spatially distributed to address varying land uses and the
associated thermal and hydrologic fluxes. Another future attribute of these models is that they should
be capable of being coupled with atmospheric, biological and chemical models. To support spatially
distributed models we need good quality spatially distributed data.

Zhang et al’ developed a physically based, spatially distributed that works quite well in the
hillier terrain. However, for the low-gradient coastal plain along the Arctic Ocean, the model failed
because we lack good quality digital elevation data that can define the potential surface storage.
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Understanding water-energy-CO; cycles in forests under different climate conditions

OHTA, Takeshi
Graduate School of Bioagricultural Sciences, Nagoya University, Japan

Various types of forest form under different climate conditions. Consequently, the
water-energy-CO, cycle system varies over a wide range. This presentation is an overview of the
characteristics of water-energy cycles in tropical and boreal forests, based on several field campaigns.
The effects of the deforestation of tropical and boreal forests estimated using atmospheric general
circulation model (AGCM) simulations are reviewed. Finally, the spatial distributions of the model
parameters for the Jarvis type conductance model and the canopy storage capacity related to interception
loss are evaluated.

In tropical forests, especially in tropical rain forests such as in the Amazon region, a large part
of the effective radiation is used for the latent heat flux. The ratio of the latent heat flux to the effective
radiation is 0.6 even for the dry season in tropical monsoon forests, where there are dry and rainy
seasons. By contrast, in boreal forests the sensible heat flux generally exceeds the latent heat flux, even
in the growing season, when the value of the Bowen ratio exceeds 1.0. There is clear seasonal variation
in the Bowen ratio above deciduous forests due to plant phenology; the value reaches 5 to 10 in the early
spring above deciduous forests.

There are clear relationships between climate conditions and the parameters in a conductance
model. These relationships show that the lower the annual mean temperature is, the lower the optimum
temperature for transpiration becomes, and that transpiration in forests in drier regions is not strongly
affected by the atmospheric saturation deficit. For interception loss, the storage capacity of the canopy

can be parameterized using the PAI (plant area index) regardless of tree species and climate conditions.



Strategic importance of heat/water/COz fluxes of cold Siberian Region

FUKUSHIMA, Yoshihiro
Research Institute for Humanity and Nature, Japan

It is well-recognized that terrestrial biome has an important role on maintaining climate
system forming the Earth environment. But we face on global warming by the reason of the emission
of CO2 gas due to the consumption of fossil fuel. Global warming is now coming to Siberian region
underlain by permafrost. What phenomena are now occurring on /under actual land surface of Siberian
region is expected to be clarified.

GEWEX/GAME/Siberia project has been carried out to recognize interaction between
atmosphere and land surface by a field campaign involving fluxes observation and data collection at
Yakutsk site, Tiksi site and Lena river basin during five years from 1996 to 2001. We have already
got many information ( for example, Ma et.al. 2000, Ohta et.al. 2001). Though GAME/Siberia project
is to be successfully finalized in 2001fiscal year, it was found in IGBP/BAHC and ISLSCP joint SSC
meeting held in Amsterdam, July 14-15, 2001 that a lots of new international research projects are
planned as post-IGBP. It will be talked in the workshop in detail, but I hope that key issue in common
with new international programmes or projects is Carbon Cycle. Particularly, a dry and cold Siberian
region is paid attention on finding out the mechanism of maintainability and attaining quantitative
evaluation for carbon cycle in a representative hot-spot, from world science community. Of cource,
thus work needs a combined resarch task between physics and biology. I believe that Japanese group is
able to make a new research plan inheriting attained results from GAME/Siberia.



1.

HSHFOKBROKERDOHE

RESR" (LimEXY - (REAAHFR)

1T ®HIZ

1970 SFIZEEMEMEFTICBMEREDMANRB IN S LETH L, ENMNETRFEO
ILHFERENERERN TIIESBRECHESBRAIITDN, 2 ZITHEBIEES 1T L
%5 1950 FFRO—HEDEKEDOH LT, MBEKOEENEBEOHREDOLZL LT, FAD
PO L LTHEERREZRELTE L L2 5b, MERZHMAORBELIRE,
1978 FEITIIMBBAE N RE S, 1985 FEICBAE, 1992 FILAXKREH L 2T A
BREINE, BEPIRICMERHICET AAERERE LTSS bR, 22 TO
MABRE LTELOELERELERRE SN, UTCBTFREOERTIR CORE
DIFFERER 2 HERBIT L. ORISR OMERBEICOVTRRS,

N SUIL TN AT I s i Y 5

MEEREORRSEEH. BAH. MSHOAMNEE VBN BRBLZEAL.
REBUZ ATV, IREFEBMERORR E MEROBIRICE T ER LT,
BB T LA RRERBBRAIC LV BESEBREOFHBENRA S Mo Tz,
BEHOREYERIINKREOREETIREGBNEM L ICEBEL BT Z L THY
L. 2K OO0FBT 7 v 7 A TIUTHATE 72, BAWICITEER ESEm S %R 4 (2
BT3 52 L THEEBIMEE L. RIS OBBIH (EMOERT 5 v 7 228D T)
KRB Lhbrot, BMEMICITRERBOREL YERBEDRTOmEAIC L > TH
ERBMHEIN., ZNLRMENSOBMBRICL D 2 LRS-,

KBEROFORFE L L TOREOREI DA

ZEHO LRI TH 2 B FERRBRTH ORI RYNZ2 A JBRBAEE» D
1988 &7 5 1998 £ D 11 FEFDKIRNKZ L5 & £ OEBFHME A L 2N Lz, 11 4R/
DEHOREKEIE 1669mm. FHHH 1375mm, ZAFE#HE 370mm, FFEEZE{L-7T5mm
Ligol, BAKEOEBNEDHKE <K 650mm, HHEOEENIKIZKE < # 400mm,
ARREBEIFEEOEHNNIIT LAY —EHEE2R L, MBEERIIBANR D2 E
REBRKENT BIZERNL2Y, BARBHE2D 9 BENOEEBICKRELS Y BEICHF
VAL, 1000mm B2/ 5 Z L b b oT, RAHEETEREIT 400mm » 5 800mm D
HBWETEE L AFRKEDLL2 LT, BMEVHSCKYPORBOEELZ T TV,



RBEEHEE LEANRZEFTANLGRIBO LRIZE > T, EANESKEOEY . MEH
EOBRFEVBREINT, LMLRRL, BRRKESKEORD I SENLREEIIRS
nighot,

P

_/(0)

;ﬁ!l

52}

BFEERBARIBZABORAZRBREL AT LADPTED L S BB 2R+ DH
EREHREL. ZOFRBRBREZHLDICL TV EDIHERICREDOIWVWEZATH S,
FNODOMRBEOEDIZAEUTOZ EBMLELEb5, DEH LW HERHIER LI
D ANDOOKIL-RBE=F Y 7O, T, FfLlEY 7Y o IReF U — - fiZe
BEOHTT7 v N7+ —LDEAN, DRZEEEE-FEm- T %@ LBAEROK
%2, B 2 i ERTAR T (BKB KUORE) L2 BARICE T 2 RRHIC L 5 HRED BE1L,
DEMAER, AES AT IT A, HBEIR (KRR OFRE, 4) “BFEEFTVO
BE—-RKIXHIRET NV, KXETN, EPER-FATITRAETADO Ry X, =
DU FEDEM, dLFEEM T «—N FRFE L — L DB, BTAMFEE OB,
TENITHROULESLLETHS D,



KEERIZE D 5 EXK - fARBIER
KIBER (eHRERE - (KERFHFRAT)

1. i3I
BERRLREBKIMELHEEALRE- LB bBEBREFR L TV, Fh
PHRFOEE, B, BRTIEHORMRA T — L Lo T, BLOHE. RAWZIER
BFé LTRREBEEAZEZT,
TITiE, BKEMEAE, L LUTHEAROHMAEEROHERBIZOWVWTRINT 5,

2. BMEDOHIBHKETOTNREREFOERE

ZH BOEEY) BRThiE, RETARFREOTARRTEL . HFABbNT
FOBRXZEVBIT S, Y7/ —Y 7 DA~ HVEHEIA (Ohtaetal, 2001) TEHAIL
TTRBICLDLBEEONLEFORDOTARKRIERTHEAT IV LVIEL, 481
0.02-0.05 BEDENRR LN, ZTOEIFIKREITRVAE, ZOBOVNERIZEN > T\
EREHEHEYEXD Z L BHM IS,

EEHERHEDOT LR EBEBRROEE L BHREAROFEORRTORELZEFR L
GCM D% (Bonan, 1992) % R% & EDEKRPOND, ZODERMET TITo = HIEER
&5 s (BRIIESA—FAHRAOLHE). LE6OEDOTAKZTO0. 4L, KR
—8WL—12EDELRE, 2FVRBLEFTE, BREOTALRKOBEVIIKRER
[EEEL 6T,

IDEIRBEREBEZLITHE, THCYENLEOOENTHHY RREEL
(1—2F) 2b03 2B #ERINRE, VY THIES 20 &S B KEEL
STWENEMD Z LT, BEORROMEMMEXFBMT I LICL-THEHETHS, &
HWEE, #iE P YBRBEERERT IHAERTTHS,

3. MERMIIBK - FMEEERATELTRE 5,

KXFEH - [IRFHICEBLESEOSMIL, BAROFET S HR TIIFMEEOREY
ZF5, MEMORKEEEROSAERDL T aERiT, BRE, HRBICLIHEEOHE
3. WU - AR, SEARVBET S, SETITOhEHRICL S L. K, £hn
LARMROEBIC LV EERI G, B IRECE2 S, &K (Churchill) @
MR (B1 : Rouse, 1984) Ik B¢, N> SEHMTHE, BRITOYI—Y I T
1% (12 : Nomura et. Al,, 2001) (2L 3 & FHEA=FHTHY , TOKR (#13 : Pavloy,
1984) TIRFKRN>HEMTHSD, FALHRTENRRONDD, ARE LEFHKICEI-TT
DX RBRBPHDONb LRV, 7P RER (#4Golding, 1982) DAFZFETIX, #
WERARN<BRML 2-oTRY . HOTREHR (F5 : AAERREREHS. 1977) T



B - BABE R TRAESIEL 20 . HEA - B TOZRIROBI o0, F11
BRVWHIRTH Y, ZOMEMBERICH TV, #2 LFIBIXADOHEVRCHKTHY . &
BETHHIZLTHRANLAMTRILTHA I ENREBILND N, EZELTZHLTWD,
LOLBERTEVVEREZ L7256 LTWBERIIbMH SR, B—EZ2 bh b Did, #Eo
BrE (8B) L., FANEBLTVWEZLTHD, Flaid. TRETHI-OBEBERE
DEHBLTVWEZLIZEVBI>TWBEHR LTS, FI5IIFERFAITHY, BHH
—ELTWT, BB RFROZGTTEZSZLEZLND,

ZOEITVWABNERGHFNBRLN., ThENTEEBTIRERERLRLLEX
bhd, ZZTHEELRTHEWVTRVOE, HIKRE - BHEESBHRTIHBEICIIZERMA
r—ouds, My (4K - BOBIEE) 0bH2 L ZATIIROREEIZEMNSLERZD,
—ODEEREBRTFITRD, 20X )7k, FF - BHSAOBN. [UEH FICR, B
EB) »BA-HESEMHCOVWTO—BRNEMBEELE2 OIS, Z DT —ANH
BTEXDETN (RAMWEMR) LWHOBAERLRS),

ZZETIR, BHROARESHMAICEELEEXDZ —DOBRBTHIR, Lzl
#l1 CEHESE-BH BRI BARBEZDKINBZNBAROEFFIRE. L) D
RV S0 biE, BKEMAEDHEERZEL THAOHRASTER IR TS EE X5,
ZOHIY DR BLEENDLZATHD,

AR THESEREOBREL LT, HEHESE - 5% (A). SmiE B).
HERE LHEELES T 5. IRIC XL > TRKES B2 (ANITLAHRESED 10-30%
(Fax DXHR) . BIZOWTIX v 7 — 7 TOMEGFE2 L5 LB AR TIREAMEI VP72,
2Er LTREEILHBRBESZSED 516% (Pavloy, 1984) & 2-o T35, Zh b DOEIHE
X, YRBHOEE, JFEF. BHEOIERBIGRIIKET I LB3EL LN, — R
RERIZOVTORMNNETRS,

4. EEEHEHK

WERDHENOHBEMRH DL VIENDHD, ZHICEEL. RORHE T,
T2bb (BROH D L ZAIFTLOEMITEAST, ARERPZITS ARBD 2N
EBMMELS EAERBBE., ZBBIXLI. TUBFKERREZFFAICT D] WJEME
Bolz, b LZOBEMRBIICTXREIAIE, B - FRICIR DT 4 T FHOHE
ERBEEL., FRARBRMERZICRI-OTWE EEZXDRI LR, Y7—Y 7 TOFHK
Ak - BEML (BiHh) (R AHURBAIC L B L (Ishiietal, 2001) FRARAN LB TIIMT S
Ocm DFEMOBENEIIFMN - B CTRIRE., BEEIIFRAATROHMED -7, L LAan
b, 6 ARDOMMEIRITFEETL O cmiBE, BFBBELENZEEN 2h o, itk
B TOBEH (Rouse, 1984) THHRM L B TIIMALRIC W LEERR ORI o7,
IOr—ATIIEMATRERESEEZ (FAIBRICORN) BhHoEERERLT
WaEEbh3,



BHKER, XMCRBINEHERIT. LRORBEZEIIXF LRVERICKD
2%, MERREIZRIZORT (LS. 18KkD) BSERTHIOT, SLA25HM
RBRNPBETHDLEELOND,

5. L1 LMDOHFEHE

ZITH, BKLEAEDHAEER TRERRICARSBEDL3 LEX LN 3BRIZONT
DRMZIT o7z, 2F L LTRERMNBHFRIZ 2SN TSR, EENERSEFRLDET
Me, DFED—BREEEL VO RETRE-TWWARWL, Zeibhd, ZhLNBEERT
DFRELRRTIENTES,

SEIOMAFT OB T, ELERHRH B, ELOTRTOBRICITHAEENRE
BERITT., L ZETHAR. BABE, TALBRES TVBL—IRMARDHILEND
TLTHD, HREYOERFHBEERRBML TWHEEX LN, BBy EZ S
ENEREOMAEDREDFEICHE VL ZATH D, IR TR YTRE, M
PHEZTWEh, POBERON?, RELHMEXEWEZATHS,

ARETIE, EF PR LEHARREORMNEIT o728, AFEFRD A =0 bid
EFNUADFEBELHINTWS, ZNLIEILUTOEY Th5,

(1) D 3RITHEEDEIR, FBHROREIHE > 22RIE DB DIRAT

(2) TARE,| B L HBHRO 3 R ZEiHEE

(3) KB & HHD 3 RTHEE

(4) BKEOFK - FER LA, TRALF— - kR

(5) BiAR LU TRHEADAIZML L BHMES L OBER

(6) B tROYHE - L%

(7) T h—=)Il72 ERGIR) I OKIBER & A B — 7 7 KR ~D EE
HERTRHESNA TV SHREILT LLHAAEBER+IRM SN TEL . 5% 0

BN LA, EEMAFEOX ¥ v 7o TO TR | BHBRELRSES,

ik

Bonan et al. (1992): Nature, 359.

Golding, D. L. (1982): Snow accumulation patterns in openings and adjacent forest.
Proceedings of Can. Hydrol. Symp. 82.

Ishii Y. et al. (2001):Thermal and moisture regimes in the active layer around an Alas.
Activity Report of GAME-Siberia 2000 (GAME Publication No. 26), Japan
National Committee for GAME, 107-110.

Ohta, T, et al. (2001): Seasonal variation in the energy and water exchanges above and

below a larch forest in eastern Siberia. Hydrological Processes,.

B AP 2A97T): THFB L% 0 F7 v 7, FRILHR, B



Nomura M. et al.(2001): Snowmelt observation at alas and in nearby larch forest in
Eastern Siberia. Activity Report of GAME-Siberia 2000 (GAME Publication No.
26), Japan National Committee for GAME, 105-106.

Paviov, A. V. (1984): HERFEICRIT HEBE, v, 256pp.

Rouse, W. R. (1984): Miroclimate at Arctic tree line. II Soil microclimate of tundra and
forest. Water Resource Research, 20(1), 67-73.






(3) BEORELES L HEAELH)




Dendroclimatic study in Siberia: new results and perspectives

VAGANOV, Eugene
VN. Sukachev Institute of Forest, Russian Academy of Sciences, Russia

There are several important aspects in studying Siberian climate and environmental change
using tree-rings: a) Eurasia is the biggest continent with the widest range of climatic zones; b) the lack
of long-term climatic information especially at high latitudes where most warming is expected; c)
most of the unmanaged forests are located upper 60° N in Asia which are natural archives of climate
change over hundreds of years or millennia; d) high abundance of well preserved dead and subfossil
wood in permafrost regions as a material to design super-long tree-ring chronologies (practically for
whole Holocene); ¢) tree-ring chronologies are characterized by high resolution in time (year, season,
month) and contain from inter annual to centennial variability of climate.

Two main research fields are presented: 1) traditional dendroclimatology based on
chronology network, analysis of response function and climatic reconstruction using tree-ring width,
wood density and tracheid anatomy data; 2) approaches to reveal response of tree radial growth at
rapid climatic changes, which include the experimental study of tree growth and tree-ring structure in
“geographical plantations” (provenances) and simulation (process-based) modeling of seasonal tree
growth in changing climate. Analysis of provenances of Scots pine located in Central Siberia indicates
their climate response is mostly affected by local conditions and only 15-20% of the total growth and
tree-ring structure variability is related to the provenances origin. Simulation modeling applied to
several conifer species and to a wide range of their spatial distribution (from forest-tundra zone to
monsoon region) shows unique possibilities to reveal the main limiting growth factors as well as to

forecast tree growth response to expected climate change.
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Reconstruction of past forest disturbance related to Alas formation in East Siberian

permafrost regions

FUKUDA, Masami
ILTS

One of the most unique features of landscape in east Siberia is the formation of Thermokarst
depression, which is locally called as Alas. Permafrost covered with Taiga is thermally unstable
under present climatic condition and tends to thaw in large scale triggered by disturbance of Taiga.

Once permafrost contains a large volume of ground ice, thawing permafrost may result in the
loss of ice body in ground and the ground surface tends to depress. Temporal water storage in the
depression accelerates thawing permafrost at the bottom of lake in certain depth. Under prevailing
dry environment, water in the depression may evaporate out. Then the lake basin is exposed to the
coldness. Between refrozen upper thawed layer and lower permafrost, thawed layer may exist for
some period of time. This intérmediate thawed layer is termed as Talik. The dynamic process of
thawing and refreezing of permafrost may be reconstructed based on various data from core samples
of lake sediments.

Radio carbon dating results using organic materials in the sediment suggest the initiation of
Alas formation is estimated at 8000-7000 yBP in East Siberia.  As to reconstruct paleo-temperature
condition, pollen analysis is planned to carry out. In addition to field data, numerical analysis of
thermal regime is also carried out.

Over all reconstruction of paleo-environment is developed indicating the forest fire is the
major cause of unbalancing of surface boundary condition of Taiga. Related to the forecasting of
future global warming trend, process of Alas formation yields profound information.
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Surface Controls on Global and Regional Climate: A Large-scale
Perspective

Thomas N. Chase
Cooperative Institute for Research in Environmental Sciences,
University of Colorado. USA

INTRODUCTION

Climate change predictions made by state of the art general circulation models for several
key variables have not been confirmed in observational data in recent decades. For example,
Advanced signs of anthropogenic warming in the observational record would be expected
in the free troposphere and in high latitudes, area where climate models simulate the
greatest and earliest warming (IPCC 2001). Observations over the past 22 years from 3
sources (satellite, weather balloon and NCAR/NCEP reanalysis data), however, indicate no
warming at all for the troposphere above the surface (Figure 1). Similarly, accelerated
warming in warm season Arctic and Antarctic temperatures has not been obvious. Sea ice
in both the northern and southern hemispheres has been on the increase for the past 15
years. Antarctica has shown significant recent cooling trends while the Arctic apparently
has warmed somewhat in recent decades but at a rate slower than the rest of the planet
(Pryzbelak, 2000). These represent major discrepancies between theory and observation.

Such discrepancies between model simulations and observational data may be partially
related to unrepresented surface forcings. Two examples of such processes are presented
here: 1) the climatic effect of observed changes in landcover due to human activity and, 2)
regulation of high latitude winter tropospheric temperatures by convective processes; a
mechanism which might explain the lack of accelerated Arctic warming.

GLOBAL LANDCOVER CHANGES

Figure 3a, (Chase et al., 2002) shows simulated changes of surface temperature due to
historical landcover changes and indicates regional temperature signals of up to 3 degrees C.
The percentage ratio of surface temperature changes due to historical vegetation change to
those due to present levels of CO2 in a coupled GCM simulation are shown in Figure 3b
(i.e. effect of vegetation/effect of CO2 X 100) indicates that the effect due to landcover
change is similar in magnitude to that of present day levels of CO2 over large parts of the
globe and can often be extensively larger. Landcover change is not accounted for in models
or observational studies of current climate trends (IPCC, 2001). Changes in vegetation at
regional scales may alter global circulation patterns (Chase et al. 2000). Circulation shifts
have been identified as the cause of most of the surface warming signal in N.H. winter
(Hurrell, 1996) and landcover changes my have played some role in these changes.



REGULATION OF HIGH LATITUDE TEMPERATURE

An observed minimum in Arctic winter time temperatures in the midtroposphere (500mb)
of approximately -45C has been recently documented (Chase et al. JGR: IN PRESS). This
minimum temperature is reached early in the Arctic winter season and despite continued
net radiational loss, Arctic temperatures do not cool further. -45C is also the temperature
which would be predicted from an atmosphere which has been recently warmed by
convective processes. Climatological evidence demonstrates that Arctic temperatures are
regulated by convection caused by contact with relatively warm sea surface temperatures
some distance south. Under these conditions, Arctic warming would be difficult without
substantial sea ice melt and therefore may explain the lack of an observed accelerated
warming.
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OBSERVATIONS: GLOBAL TEMPERATURE ANOMALY
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Fig. 1. Globally averaged temperature trends at the surface (solid line) and 3 measures of
free tropospheric temperatures (dashed and dotted lines). Note: surface trend is offset from
tropospheric trends (i.e. the anomolies are computed from a different climatology) for
clarity.
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JANUARY TEMPERATURE DIFFERENCE

(Vegetotion Chonge B)

30S 1

60S -

JAN TEMPERATURE DIFFERENCE RATIO
(Vegetation Chonge B/CSM)

303 1

60S 1

60E 120€ 180 120W 60W 0

<7

Fig. 3. a)(above) Difference in near surface air temperature due to observed changes in
landcover as simulated by a general circulation model (from Chase et al., 2002 after data by
m. Zhao). Statistically significant changes are shaded, and b)(below) ratio of the effect of
present day landcover changes (from Figure 3a) to those due to present day levels of CO2
as simulated in general circulation models. Shading is 50% of CO2 effect (lightest) to
200% CO2 effect (darkest).
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ATMOSPHERE, BIOSPHERE AND CRYOSPHERE (ABC) INTERACTIONS IN
COLD TERRESTRIAL REGIONS PROJECT-AN EVALUATION

Douglas L. Kane, University of Alaska Fairbanks

Goal: Elucidate the processes and mechanisms of the atmosphere-biosphere-cryosphere
interactions by fieldwork, observations, and modeling to evaluate the future state of
climatic system and ecosystem in these regions (Hokkaido, North China, East Siberia and
Kamchatka areas surrounding the Sea of Okhotsk) as effected by global climate change.

First, this is a very ambitious research effort that will require substantial funds and time
to complete. The fact that the study covers three countries (two on a large continent and
one on an adjacent island), differing climates and logistically difficult regions to reach
adds to the complexity.

For this project to be successful, the various tasks need to be well integrated. This
translates into:

a) All of the field scientists need to work in the same area at the same time.

b) Numerous models be developed to couple various atmospheric, biospheric and
cryospheric processes. It is too ambitious of a project to combine all of these
processes into one model at this time.

c) There is the question of what scale should be studied in the field? The scale
should be large enough such that cryospheric processes (such as evaporation
or transpiration) impact the atmospheric processes.

d) Integration can be improved through the sharing of data.

The role that the Sea of Okhotsk plays on the regional climate cannot be ignored. 1
understand that there was an intensive five-year study of this Sea, but these processes
have to be coupled with the processes over/on/in the land. Because this study and the Sea
study are not proceeding simultaneously, there needs to be a confirmation that the present
dynamics of the Sea are similar to the previous study period when it was studied more
intensively.

It does not seem to me that the resources are available to simultaneously collect large
amounts of data at various sites (for example: Hokkaido, North China, East Siberia and
Kamchatka) at the same time. Studies will need to be carried out at all sites for an
extended period in order to separate out natural variability from climate-induced change.

One of the real difficult problems related to hydrology is quantifying the net water flux
between the ground surface and the atmosphere at a relatively large scale (medium sized
watershed). We can measure fairly accurately the vertical precipitation flux and the
lateral runoff flux. Estimating or measuring the vertical water flux back to the
atmosphere (evaporation, transpiration and sublimation) is difficult but crucial to our
understanding of ABC interactions. Surface storage and subsurface storage (or changes
in each storage term) are difficult to make; therefore a water balance approach has some



problems on closure. Surface wetness is very important in the surface energy balance
with latent heat fluxes dominating in wet sites and sensible heat fluxes dominating in dry
sites. Both the spatial and temporal variability of soil moisture over the land surfaces and
the vegetation type interact to produce the mass loss of water through transpiration.

The most important recommendation is to get everyone in the field to collect data in the
same area; this will automatically generate the integration you are trying to achieve.



Thomas N. Chase
Cooperative Institute for Research in Environmental Sciences (CIRES) and Dept. of
Geography, Campus Box 216, University of Colorado, Boulder, CO 80309 USA

General Comments:

In general a program going after very basic and difficult problems in geosciences.
The interactive, interdisciplinary approach taken seems likely to be quite productive. A
major question is how to scale results from all these projects to larger spatial scales. Might
address this in some way as this is likely to be a continuing interpretive problem.

1) Atmosphere: Cloud Radiation and vegetation

a) A very fundamental and difficult problem and one likely to result
in new insight into a complex system. cloud-radiation-surface
interactions are a major source of error in models at all spatial
scales. Such problems must be approached from the smaller scales
upwards so this is an excellent approach.

b) Good that not relying on models alone - actual measurements
necessary. How are such extensive measurements to be taken?

2) Land surface processes:

a) The 3 dimensional structure of vegetation in general is almost never
accounted for in climate studies so these are good basic problems

b) 3 dimensional structure- how affcts atmosphere.
what about scaling these results to larger scale-Is this possible?

c) Most of the topics can be grouped under vegetative controls on the
hydrological cycle or feedbacks from the hydrological cycle so this
might be an organizing theme.

3) Vegetation: Energy water plants;

a) How vegetation patterns formed in cold regions due to light stress.
Coherently Related to other topics including 3-d structure and
regulation of energy, water

b) How to link differing scales??

4) Ice core analysis:
a) It would be beneficial for more relation with the other topics.
The relation to SST/atmosphere interactions is made. It would also
be interesting for relation to landcover, species changes in the area.
Is this possible with ice cores - perhaps with pollen analysis?
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*From 2001, The Institute of Low Temperature Science, Hokkaido University, is going to
promote an international research program entitled "Atmosphere-Biosphere-Cryosphere
Interactions in the Cold Terrestrial Regions". The study area is Hokkaido, North China, East
Siberia and Kamchatka that surround the Sea of Okhotsk. We are aiming at elucidating the
processes and mechanisms of the atmosphere-biosphere-cryosphere interactions by field work,
observations and modelling to predict the future state of climatic system and ecosystems in
these regions in relation to global climate change. The research program includes

(1) vegetation dynamics based on plant physiology and ecology;
(2) land surface processes, energy-water-material cycle;

(4) reconstruction of paleo-environment (climate and vegetation);
(3) modelling of the atmosphere-biosphere-cryosphere interactions.

To exchange scientific information for the research program, we plan to hold a workshop at
the Institute of Low Temperature Science, Hokkaido University, from 4 to 5 December 2001.
The workshop language will be English.
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The Institute of Low Temperature Science (ILTS),
Hokkaido University,
Sapporo, Japan



4-5 December 2001

International Workshop on The ILTS Research Project “Atmosphere-Biosphere-Cryosphere
Interactions in the Cold Terrestrial Regions”

PROGRAM

ILTS: The Institute of Low Temperature Science, Hokkaido University, Japan
*: includes the ILTS Research Project plan

4 December 2001

09:00-09:15 Hara, Toshihiko (ILTS) : Atmosphere-biosphere-cryosphere interactions in the
cold terrestrial regions — an opening address

(1) Atmosphere

09:15-09:45 Yokozawa, Masayuki (National Institute of Agro-Environmental Sciences,
Japan) : A multi-layered integrated numerical model of surface physics — growing plants
interaction

09:45-10:25 Chase, Thomas N. (Department of Geography, University of Colorado, USA):
Surface controls on atmospheric circulations with implications for global and regional
climates

10:25-10:40 Coffee Break

10:40-11:10 Fujiyoshi, Yasushi (ILTS) : *Cloud-radiation and vegetation

(2) Energy and Water

11:10-11:50 Kane, Douglas (Water and Environmental Research Center, Institute of

Northern Engineering, University of Alaska, Fairbanks, USA) : The partitioning of surface
water into runoff and evapotranspiration



11:50-13:30 Lunch
13:30-14:00  Ohta, Takeshi (Graduate School of Bioagricultural Sciences, Nagoya
University, Japan) : Understanding water-energy-CO2 cycles in forests under different climate

conditions

14:00-14:30 Fukushima, Yoshihiro (Research Institute for Humanity and Nature, Japan) :
Strategic importance of heat/ water/ CO2 fluxes of cold Siberian Region

14:30-15:00 Kodama, Yuji (ILTS) : Studies on the basic processes of hydrologic cycle in
snowy regions in Hokkaido

15:00-15:30 Ohata, Tetsuo (ILTS) : *Cryosphere-vegetation interaction related to climate
formation

15:30-15:45 Coffee Break

(3) Vegetation

15:45-16:15 Kajimoto, Takuya (Tohoku Research Center, Forestry and Forest Products
Research Institute, Japan) : Ecological features of Siberian larch forest: carbon budgets, tree

growth and permafrost soil environments

16:15-16:45 Minagawa, Jun (ILTS) : Photosynthesis in winter: How do plants protect
themselves from high light stress?

16:45-17:15 Sumida, Akihioro (ILTS) : *Energy, water and plants: a perspective of
intensive studies in Hokkaido by the vegetation team

18:00-20:00 Banquet at Enreisou (Faculty House of Hokkaido University)

5 December 2001

(4) Past Climate and Vegetation

09:00-09:40 Vaganov, Eugene (V.N. Sukachev Institute of Forest, Russian Academy of



Sciences, Russia) : Dendroclimatic study in Siberia: new results and perspectives

09:40-10:10 Fujii, Yoshiyuki (National Institute of Polar Research, Japan) : NAO and AO
signals recorded in Greenland and Svalbard ice cores

10:10-10:30 Coffee Break

10:30-11:00 Fukuda, Masami (ILTS) : *Reconstruction of past forest disturbance related to
Alas formation in East Siberian permafrost regions

11:00-11:30 Shiraiwa, Takayuki (ILTS) : *Decadal and interdecadal climate changes over
Circum-Okhotsk region, reconstructed by ice core analysis

11:30-13:00 Lunch
13:00-13:15 Hara, Toshihiko (ILTS) : Overview of the ILTS Research Project
13:15-14:55 General Discussion

14:55-15:00 Hara, Toshihiko (ILTS) : Closing Remarks





