1. Climate monitoring principles — note implications for satellite-derived
precipitation measurements.

2. Operational climate applications of precipitation data/role of satellite-derived
estimates

The following cover primarily applications related to seasonal-to-interannual climate
variability, although issues associated with longer time scales and anthropogenic climate
change are mentioned. The main operational activities can be separated into monitoring,
initialization of prediction systems, and forecast verification.

Climate monitoring is the approximate equivalent of nowcasting on the weather time
scale. It is the set of activities that provides knowledge of the current state of the climate
system in the context of its historical behavior. Precipitation is among the most crucial
parameters for such monitoring, due to its central role in the effect of climate on human
society. The products required for operational use include global and regional, with
temporal resolution from monthly down to daily or finer. Global products, covering all
latitudes with resolution of monthly or better and 2.5° latitude/longitude or finer, are
required to track the precipitation variability associated with the El Nifio/Southern
Oscillation (ENSO) and other principal modes of large-scale climate variability. The
monitoring of regional variations in water availability, including droughts and floods,
requires finer time and space resolution, daily and 10 km, in order to resolve important
features. The diagnostic studies required to understand such variability, which are
critically linked to operational monitoring, require hourly resolution for regional
products. The monitoring of longer time scale variability, including global change, has
less stringent requirements for spatial and temporal resolution. All climate monitoring
efforts require precipitation datasets with long duration and a lack of artifacts in the
temporal record. These requirements present significant challenges to the incorporation
of satellite-derived precipitation estimates.

Climate prediction methods include both statistical and dynamical models of varying
complexity. In many cases, these models require initialization by historical data,
including precipitation. In some cases, climate prediction models must be “spun up” over
a period of months or years to achieve a balanced initial state. One example is the
initialization of soil moisture used as a part of the prediction of US surface temperature.
While the required data for the current operation are obtained from station observations,
extension of this methodology to other parts of the world, required to permit improved
global forecasts, will require the use of estimates from satellite observations. At present,
precipitation initialization is not needed for dynamic models, but investigation of the
possibility that it may improve predictions of seasonal-to-interannual variability from
coupled ocean-atmosphere models as well as forecasts of weekly-to-seasonal variability
from atmospheric models is underway.

Climate forecasts, once issued, must be verified. Since precipitation is one of the most
crucial parameters in any climate forecast, its verification is critical. While gauge-based
datasets provide useful information in many cases, the use of satellite-derived estimates,



and combinations of various sources of information, is necessary to capture the full
character of forecast skill. This requirement has two components: the verification of
model predictions, and the verification of publicly available forecasts. The latter
requirement is generally less stringent, often satisfied by gauge observations alone.
However, the success of the various prediction models used in the forecast process
requires spatially complete, often global, datasets of precipitation. Here as well, the
requirements for forecast verification will generally be met by datasets that satisfy the
requirements for climate monitoring.

3. Operation climate precipitation estimation algorithms and products

This first table contains algorithms are merged products based on many inputs, including
satellite-derived estimates from geostationary and low earth orbit IR, SSM/I and AMSU
B. In general, they all incorporate gauge observations in some fashion. Note that the
GPCP daily product uses gauges only in the sense that its monthly totals are constrained
to agree with the GPCP monthly values, in which gauge observations are used as input
over land. The second table contains algorithms that are based only on satellite
observations.



juasaxd

- 6L61 Arenue[/[eqoin Arep/,6'C sInoy 9 ATpuoy SULIOJIUOIA IdO/SINVD
juasaid -
1002 [1dy/eIsy qinog Arep/uy 01 sImoy 9 Areq SULIOJIUOIA UBISY UInog
juasaxd
—()0007 1dy/eoLyy Aqrep/uny 01 SImoy 9 Areq SULIOYUOIN uedLyvy
juasaxd
- 1661 I9qUIDAON/S.0S [o1B3sal
-N..0S — [890[D Aqrep/, | sypuour ¢ AJypuoly ‘SuLIo)UON Afrep d0dD
[oIedsal
juasaxd ‘UOTJBIIJTIOA
— 6L61 Ue[/[eqO[D Aep-/.6'C Sypuour ¢ [euoseag ‘SuLIO)UOIN peuad 4OdD
[oIeasal
juosaxd ‘UONBOIJLIOA
— 6L61 UB[/[EQ0[D Alquowr/ ¢’z | syuow ¢ ATpuoy ‘Suuoyuoy | A[uowt Jodo
03e19A09 Kouonbaxy
[exodwoy/[eary Koemooy | so[eos owny/Qoedg Kouoje| arepdn uoneorddy WLy




yuosaxd swyLose
- 6L61 Arenue(/[eqo[D A1rep/.$°T Kep | Are@ | padiow 0j ynduj WIHAV 1dO
[0IBasal
juosaxd (¢)ypuowr ‘suyyiode
- 6L61 Atenue(/[eqo[n Ajrep/, 1 I Aie@ | podrow opinduy | SYTH/SAOL SAOL
[0Ieasal
‘swpLogd[e
juosaxd poSiow (L)IWINYLL
— 6L61 AInf/ueaoo [eqo[D Ajquowr/ ¢z | syuowr ¢ Aqpuopy | 03 ndur ‘durjoseq ‘T/NSS SueyDARYIIA
Aypuoux
‘peruad/ gz
A[yuowr
‘peruady/ 0 (0183531 ISV | (A0¥dD) wypLiod|y
juasald - /661 JqUIDAON ATrep/.$T°0 sInoy ¢ Areq ‘SuLIo)IuOTy TAL 3u1[yoid preppon
Aypuowx [0I89SaI
‘peruad/ Gz ‘urrojiuowr
Aypuowr ‘suyyiode (ore1194 pue Suo M)
‘peruad; 01 paSiow Kouonbaij ysry
yuesaxd - 6661 Arenuer ATrep/.$T°0 sInoy 4 Alreq | o indur ‘urjeseq NSV SIASAN
Aypuowr FRNCEREN
‘peiuad; ¢z ‘Furioyruowr
A[yyuowr ‘swpLod[e (orerray)
yuasaxd ‘peruad; o1 paSiow XJpul SuLIdNEeog
— L861 Anf/[eqo1D A1ep/.$T°0 sImoy 9 Ajre@ | o1 ndut ‘ourjeseq I/INSS DONNA/SIASAN
juosaxd swyjLIos[e
— 9861 Arenue(/S.0f soynuIw paSiow
“N.Oy — IBqO[D SnoLe A Sl soynutur O¢ | 03 yndur ‘ourjeseq Al IdD
(NAYLL
yuasaxd ‘I/INSS)
— 7007 Arenue(/S,0S OABMOIOTW
-N.0S — [B90[D Almoy-¢/,67°0 | smoy 9 sInoy ¢ SuLIojIuOTy pue I Almoy-¢ preppon
03e19A09 [e10dWo)/[RoTY KoeInooy S9[eos awny/ooedg Kouoje| Kouonbaiy a1epdn uoneorddy eyep nduy WLy




